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To our colleagues in the many disciplines 
who work with us to improve the care of our 
patients 


Preface 


Urinary incontinence is a significant health problem. Patients may come under the 
care of many different health professionals including family physicians, nurses, urol- 
ogists, gynecologists, physiotherapists, geriatricians, neurologists, and rehabilitation 
specialists. It is recognized that the best outcomes are achieved by a multidisciplinary 
team approach especially with complex cases and in the elderly. 

There are many texts on urinary incontinence written for urology or urogynecology 
specialists but relatively little work aimed at the level of primary care providers. We 
have assembled a team of clinicians who provide multidisciplinary care for patients 
with voiding dysfunction and urinary incontinence through a variety of pelvic floor, 
aged-care voiding dysfunction and neurorehabilitation clinics in their institution. 
We would like to thank them for their contribution not only in the preparation of this 
book but more importantly for their ongoing help in the day-to-day care of patients 
with urinary incontinence. The concepts of assessment and principles of manage- 
ment are illustrated in common case examples with input and practical tips from the 
different health disciplines. We hope this book will be useful for health care profes- 
sionals and students of the various disciplines involved in the care of patients with 
incontinence. There is a list of links to resources in print/electronic media for the 
reader for easy reference in the clinical environment. 


Sydney 2012 Lewis Chan and Vincent Tse 


Vii 


Foreword 


Urinary incontinence is a unique symptom in medicine! In medical practice, it is as 
universal as pain. In this respect, it is encountered at all stages of life and has mul- 
tiple and often poorly understood etiologies. Most significantly it almost always 
impairs the patient’s quality of life. Over the past 20 years, medicine has taken great 
strides in understanding the pathophysiology of incontinence. Urodynamics has 
provided the framework for this and a platform for ongoing research. Therapeutically, 
stemming from this, clinicians now have a vast management armamentarium with 
which to improve patients’ lives. Whether this is through appropriate conservative 
measures, medications, or surgical procedures and devices, many patients can be 
significantly improved. 

Despite these advances, the understanding and management of the incontinent 
patient remains inconsistent, and often inadequate, in the medical community as a 
whole. This premise holds true even among urologists and gynecologists, who deal 
more closely with incontinent patients. For example, tertiary incontinence practitio- 
ners continue to deal with the consequences of urge incontinence treated as stress, 
stress incontinence ignored as an “inevitable consequence of aging” and renal 
impairment due to poor management of the neurogenic patient. Further examples of 
inappropriate and inadequate management could fill several more paragraphs. 

In order to address these problems, education on several fronts needs to be initi- 
ated. Drs. Tse and Chan know that efficient management of incontinence starts at a 
much more general level, with the general practioner, the nurse, or general urologist 
or gynecologist. Physical therapists, rehabilitation physicians, and neurologists who 
encounter these problems in their patients are included in this process. Additionally, 
the process needs to be initiated early in the development of urology and gynecol- 
ogy residents. This book provides an excellent tool to promote this process. 


Sacramento, CA Anthony Stone 
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Chapter 1 
Introduction 


Rachel Esler 


The International Continence Society (ICS) defines urinary incontinence as 
the involuntary loss of urine. 


Urinary incontinence is a common condition and a global health concern. It affects 
both sexes, although it is twice as common in women, and prevalence increases with 
age. There are several types of incontinence with different underlying mechanisms, 
and patterns of incontinence vary markedly between the sexes. Underlying pathol- 
ogy, coexisting symptoms, and comorbidities influence management, often requir- 
ing a multidisciplinary and tailored approach to care. Incontinence is also an 
expensive condition to manage and treat. 

Urinary incontinence is common, with evidence suggesting that 25-45 % of 
adult women report urinary incontinence and 5-15 % of middle-aged and older 
women report daily incontinence (Hunskaar et al. 2005). The prevalence of urinary 
incontinence is difficult to quantify accurately with current epidemiological studies. 
Variations in definition of incontinence (frequency, severity), population studied 
(age, sex, community dwelling or institutionalized), and study type (questionnaire, 
interview) make studies difficult to compare. 


Types of Incontinence (International Continence Society definitions): 
Stress urinary incontinence — complaint of involuntary leakage on effort or 
exertion or on sneezing or coughing 


R. Esler 
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Fig. 1.1 Global prevalence of incontinence (Based on findings from Minassian et al., Urinary 
Incontinence as a Worldwide Problem (Minassian et al. 2003)) 


Urgency urinary incontinence — complaint of involuntary leakage accompa- 
nied by or immediately preceded by urgency 

Mixed urinary incontinence — complaint of involuntary leakage associated 
with urgency and also effort, exertion, sneezing, or coughing 


Incontinence is a global health issue. A review of international studies confirms that 
incontinence is a common complaint worldwide, estimating a global prevalence of 
urinary incontinence in women of 27.6 % and men of 10.5 % (Minassian et al. 
2003). Although these studies differed in their inclusion criteria, methods, and 
definitions, they give a representation of incontinence as a global health concern. 
The results are summarized in Fig. 1.1. While incontinence is common around the 
world, it should be noted that more recent studies have shown that ethnicity may 
play a role. Incontinence has been shown to be more common in Caucasian women 
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Fig. 1.2 Urinary incontinence increases with age (Female data summarized from EPINCONT 
study (Hannested et al. 2000). Male data summarized from Malmsten et al. (1997)) 


compared to Black and Asian women, with the prevalence of stress incontinence 
lower in both of these groups (Milson et al. 2009). 

Urinary incontinence increases with age. The prevalence of incontinence is 
higher in younger women than men, but both increase with age. The type of incon- 
tinence in women also varies markedly with age, with stress urinary incontinence 
more common below 50 years and urgency and mixed urinary incontinence more 
common in older women (Hannested et al. 2000). Figure 1.2 summarizes the 
incontinence trends with increasing age. Nursing home residents have a much 
higher level of incontinence, estimated to be as high as 50-80 %. Incontinence in 
these patients significantly increases the burden on carers. Cognitive impairment, 
frailty, and reduced mobility all contribute to exacerbating the severity of inconti- 
nence in the elderly. 

Incontinence in females is most commonly stress incontinence, followed by 
mixed and urgency incontinence (Fig. 1.3). Stress incontinence is more common in 
women under 50 years of age, with mixed incontinence most commonly occurring 
in women over 50 years. Although less common than stress incontinence, urgency 
incontinence is often more bothersome and more often requires treatment. Urgency 
incontinence often occurs in the constellation of symptoms known as overactive 
bladder (frequency and urgency, with or without incontinence). Overactive bladder 
with incontinence (OAB ,,) is more prevalent in women than men. 

Risk factors for incontinence in women are many and varied. They include age, 
parity, mode of delivery (vaginal vs. caesarian), parturition events (instrumenta- 
tion), obesity, estrogen status, and genetics. Less convincing is the evidence for the 
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(Milson et al. 2009) 
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role of menopause, hysterectomy, and cognitive impairment as primary causes for 
incontinence. It should also be noted that in developing countries, vesicovaginal 
fistulae remain the leading cause of female incontinence. 

Incontinence in men is half as common as women, and the distribution between 
subtypes is distinctly different, due mainly to the differences in anatomy and 
underlying pathophysiology. Incontinence in men has been much less extensively 
studied than in females. Urgency incontinence is by far the most common com- 
plaint, followed by mixed incontinence (Fig. 1.4). Incontinence in men is much 
more likely to be associated with lower urinary tract symptoms. Stress incontinence 
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is likely to be associated with prostate surgery for either malignant or benign 
disease, with radical prostatectomy now the most common cause of male stress 
incontinence. It should be noted that the incontinence post-radical prostatectomy 
is often transient. 

Risk factors for urinary incontinence in men are less clearly defined than women 
but include age, prostate surgery, presence of lower urinary tract symptoms, urinary 
tract infections, and neurological diseases. 

The impact of urinary incontinence, both in social and economical terms, is con- 
siderable. The direct cost of managing incontinence in the USA was estimated in 
2001 as $20 billion/annum, which equates to a greater annual cost than the com- 
bined care of breast, cervical, uterine, and ovarian cancers. When indirect costs such 
as loss of income, costs of residential facilities, and aids and carer costs are com- 
bined with costs to the health system, the total estimated amount in developed coun- 
tries was over $9,000/person with incontinence per year (The economic impact of 
incontinence in Australia and Continence Foundation of Australia 2011). 
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Chapter 2 
Practical Anatomy and Physiology 
of Urinary Continence 


Daniel Kwok, Vincent Tse, and Lewis Chan 


Introduction 


The lower urinary tract is comprised of the bladder which is a storage organ and the 
urethra which is a conduit for the expulsion of urine. There is also a bladder neck 
(internal) and rhabdosphincter (external) urethral sphincter mechanism. The bladder 
has two functions: urinary storage and expulsion. The storage of urine requires low 
bladder pressure that does not exceed bladder outlet resistance. Voiding requires 
intact neurological pathways which govern volitional voiding, adequate bladder 
contractility, and coordinated relaxation of the bladder outlet and pelvic floor. 


The Urinary Bladder 


The urinary bladder is a hollow, muscular organ which acts as a functional reservoir 
for urine. The bladder wall consists of three histological layers: an inner layer 
comprised of urothelium, a middle muscular layer, and an outer adventitial layer. 
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The inner urothelial layer is comprised of multilayered transitional epithelium 
and is continuous with the ureters above and urethra below. It is impermeable to 
fluids and solutes functioning as an elastic barrier against urine. The middle layer 
(the detrusor muscle) is composed of smooth muscle fibers accounting for most of 
the thickness of the bladder wall. These muscle fibers allow for both the relaxation 
of the bladder during filling and contraction during emptying. The outermost adven- 
titial layer is composed of connective tissue which functions by holding the bladder 
in the pelvis via its various fascial condensations and is covered superiorly and 
posteriorly by peritoneum. 

The trigone is a small triangular area of muscle lying on the posterior wall of the 
bladder, its vertex pointing inferiorly at the bladder neck/outlet. The ureters enter 
the bladder through the upper corners of the trigone, and there is an additional 
superficial layer of smooth muscle derived from the ureters which is believed to 
play a role in preventing reflux of urine into the ureters (vesicoureteric reflux) during 
bladder filling and detrusor contraction. 


Urethra and Sphincter Mechanisms 


The urethra is the passage that conducts urine from the urinary bladder to the external 
environment. Females pass urine through their urethra, whereas in males both urine 
and ejaculate are passed through the urethra. The urethra is composed of an inner 
epithelium layer that is continuous with that of the bladder. Surrounding this is the 
submucosal tissue which holds the vascular supply and a layer of smooth muscle 
fibers arranged in a circular pattern. 

In the female, the urethra is approximately 4 cm in length and exits the body at 
the external urethral meatus situated between the clitoris and vagina. It is posterior 
to the symphysis pubis and is supported by the pubourethral ligament anteriorly and 
by the anterior wall of the vagina posteriorly. In males, the urethra is approximately 
20 cm in length and extends from the neck of the bladder, passing through the pros- 
tate (where it can be compressed by benign prostatic enlargement) and the penis to 
the external urethral meatus. 

There are two urethral sphincters involved in continence (Fig. 2.1): 

The bladder neck sphincter (or internal sphincter) is located at the bladder neck 
and is made up of a concentric ring of smooth muscle. This sphincter is not under 
voluntary control and remains closed during bladder filling. It is important to note 
that this is generally less well developed in females compared to males. The bladder 
neck sphincter is supplied by alpha-adrenergic nerves from the thoracolumbar sym- 
pathetic outflow of the spinal cord (T10—L2 spinal segments). In males, the bladder 
neck sphincter also plays an important reproductive role by remaining closed during 
ejaculation (to prevent retrograde ejaculation). 

The rhabdosphincter (or external sphincter) plays a vital role in urinary conti- 
nence in both men and women. It is composed of striated muscle fibers and is under 
voluntary control. In males, it is located between the apex of the prostate and the 
membranous urethra. In females, the external sphincter is thickest in the middle of 


2 Practical Anatomy and Physiology of Urinary Continence 9 


Fig. 2.1 Urinary sphincters in the male and female. BN bladder neck, BU bulbar urethra, EUS 
external (rhabdo) sphincter, P prostate, PPL puboprostatic ligament, PUL pubourethral ligament, 
SV seminal vesicle (Reproduced with permission of the authors, Turner-Warwick and Chapple, 
Functional Reconstruction of the Urinary Tract and Gynaeco-urology) 


the urethra while being horseshoe-shaped both proximally and distally. The muscle 
fibers are intermixed with connective tissue located on the anterior wall of the vagina. 
The rhabdosphincter is innervated by nerves originating from the Onuf’s nucleus in 
the S2—S4 spinal segments (mainly via the pudendal nerve) (Chancellor et al. 1994). 


Pelvic Floor and Supporting Structures 


In addition to the structures of the lower urinary tract, the pelvic floor musculature 
and surrounding structures also contribute to urinary continence. The pelvic vis- 
cera, levator ani muscles, pelvic ligaments, as well as overlying peritoneum all act 
in concert to assist the sphincters in maintaining continence. This is especially 
important in the female where these structures work in conjunction to support and 
maintain the position of the pelvic organs, bladder neck, and urethra (Fig. 2.2). 
Weakness of pelvic floor support can lead to pelvic organ prolapse (Fig. 2.3, also 
see Chap. 4). 

The pubourethral ligaments are the fascial support of the midurethra to the inner 
surface of the inferior pubis (Fig. 2.1). This effectively stabilizes the urethra and 
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Fig. 2.2 Three-dimensional ultrasound with coronal reconstruction of pelvic floor in patient with 
stress incontinence cured by a midurethral synthetic sling. U urethra, V vagina, R rectum, PF pelvic 
floor muscle. Note the presence of the sling supporting the urethra 


Fig. 2.3 Pelvic organ prolapse (POP). Weakness of the pelvic floor and supporting structures can 
result in POP (diagram on right) such as cystocele (orange arrow) and rectocele (blue arrow) 


anterior vaginal wall (Brubaker et al. 1996). Pubourethral ligament laxity is often 
attributed as a cause of stress incontinence, whereby there is rotational descent of 
the urethra and hence distraction with opening of the bladder neck/proximal urethra 
during times of stress such as coughing (Fig. 2.4). 
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Fig. 2.4 Urethral hypermobility — transperineal ultrasound image of bladder (B) and urethra (U) 
at rest (left image) and with straining (right image) demonstrating rotational descent of the urethra 
with opening of the bladder neck/proximal urethra (arrow) leading to stress incontinence. BN blad- 
der neck, INF inferior/caudal, SUP superior/cranial 


The Micturition Cycle and Innervation 


Micturition is controlled by neural circuits in the brain and spinal cord that coordinate 
the activity of the urinary bladder and urethral sphincters. The circuits act as “on/ 
off’ switches between two modes — storage and elimination. The control of this is 
complex and involves the central nervous system and both autonomic and somatic 
divisions of the peripheral nervous system. At each level of neural control, different 
pathways and neurotransmitters are involved (Fig. 2.5). 


Innervation of Lower Urinary Tract 


When discussing innervation, it is important to distinguish between the types of 
nerve fibers and the different roles that they play. The peripheral nervous system 
is divided into the autonomic system which controls visceral function via smooth 
muscle and the somatic system which allows for voluntary control via striated muscle. 
The autonomic system is further divided into its sympathetic and parasympathetic 
pathways. 
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Fig. 2.5 Innervation of the lower urinary tract (see text for explanation) 


Afferent (Sensory) Pathways 


Sensation of bladder filling and fullness arises from stretch receptors in the detrusor 
muscle as well as the urothelium and is conveyed via the parasympathetic afferent 
nerves to the sacral spinal cord. There, they enter ascending spinal pathways to the 
brain stem (the pontine micturition center) and cerebral cortex. 


Efferent (Motor) Pathways 


1. Parasympathetic efferents innervate the detrusor muscle. These nerves originate 
from the sacral spinal cord (S2—S4) and causes detrusor muscle contraction via 
muscarinic receptors. 

2. Sympathetic efferents originate from T10 to L2 spinal segments and innervate 
smooth muscle of the bladder base, bladder neck, and proximal urethra. Some 
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fibers have an inhibitory function during bladder filling by causing relaxation of 
the detrusor via beta-3 adrenergic receptors. 

3. The somatic system consists of the pudendal and pelvic nerves which originate 
at cord segments S2—S4 (Onuf’s nucleus) and innervate the urethral sphincter. 


Pontine Micturition Center (PMC) 


The PMS is located in the brain stem. It is responsible for coordinated micturition, 
at an appropriate time and place, by integrating afferent sensory feedback from the 
lower urinary tract and cortical input to assess the appropriateness of voiding under 
a particular circumstance. Once the situation is deemed appropriate, then simultane- 
ous detrusor contraction and sphincter relaxation would occur, leading to normal 
voiding (Yalla et al. 1997). 


The Micturition Cycle: Storage and Voiding Phases 


When the bladder starts filling, distension of the bladder activates stretch receptors in 
the bladder wall. This stretching of the detrusor generates afferent activity which is 
transmitted by ascending spinal pathways to the pontine micturition center. During nor- 
mal filling, the bladder has the ability to maintain low-pressure storage. This property of 
bladder “compliance” is due to the viscoelastic property of bladder smooth muscle as 
well as sympathetic input into detrusor mediating relaxation via beta-3 receptors. 

During bladder filling, the pontine micturition center is under continuous inhibitory 
input from higher centers in the brain, especially the frontal cortex. When afferent 
activity to the pontine micturition center reaches threshold level and sensation of blad- 
der fullness is appreciated, voiding can be initiated. If an appropriate time and place is 
available, the frontal cortex inhibition to the pons is lifted, and voiding can begin. The 
efferent activity is mediated via descending spinal pathways to the sacral spinal cord 
and the pelvic parasympathetic nerves. Acetylcholine (Ach) is released by these nerve 
terminals which bind to muscarinic receptors on the detrusor muscle to cause a detru- 
sor contraction (de Groat WC, 1993). At the same time, there is synchronous relaxation 
of the urethral sphincter mechanism again coordinated from the pontine micturition 
center to allow unobstructed voiding until the bladder is empty (Table 2.1). 


Pathophysiology of Urinary Incontinence 


Urinary incontinence can occur due to abnormalities of storage function of the bladder 
(often due to overactive bladder) or abnormalities/deficiency in the function of the 
urethral sphincter mechanism (Fig. 2.6). In many patients, both storage and sphincter 
abnormalities can coexist (Table 2.2). 
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Fig. 2.6 Urinary 
incontinence (yellow arrows) 
can result from bladder 
overactivity (blue arrows) or 
weakness of urethral 
sphincter mechanism (brown 
arrows) 


Pathophysiology of Urgency Incontinence 


Urgency (or urge) incontinence commonly occurs in conjunction with the symptom 
complex of increased daytime frequency and nocturia (the overactive bladder 
syndrome — OAB). The functional capacity of the bladder is reduced, and about half 
of women and 20 % of men with OAB report urinary incontinence. 

An “overactive” bladder may occur due to neurologic causes (see Chap. 7), but 
in many cases the cause is not readily apparent (“idiopathic” OAB). In men, an 
overactive bladder can result from bladder outlet obstruction (commonly due to 
benign prostatic enlargement with aging). Urinary incontinence may occur due to 
involuntary detrusor contractions during bladder filling (detrusor overactivity), but 
the role of sensory mechanisms/abnormalities is increasingly being recognized as 
important contributors. 

Detrusor Overactivity (DO) — The term DO is a urodynamic observation (see 
Chap. 3) characterized by involuntary detrusor contractions during bladder filling 
which may be spontaneous or provoked. Detrusor overactivity may be qualified 
according to cause into neurogenic DO when there is a relevant neurological 
condition (e.g., stroke, Parkinson’s disease, spinal cord injury) and idiopathic DO 
where there is no defined cause. 
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Table 2.2 Understanding different clinical presentations of urinary incontinence 


Presentation/symptoms 


Urgency incontinence 


Stress incontinence 


Overflow 
incontinence 


Pathophysiology 


An “overactive bladder” may result 


in frequent urination with an 
inability to hold on to urine 


Weakness of the urethral sphincter 
and pelvic floor muscles 
resulting in leakage of urine 
during exertion (such as lifting, 
running, and coughing) 


A weak bladder that is unable to 
empty and becomes so full that 
the pressure overcomes urethral 
resistance and leakage occurs 


Common causes 


Neurological disease 
(e.g., stroke, Parkinson’s 
disease, spinal cord injury, MS) 

Bladder outlet obstruction 
(e.g., prostate enlargement) 

Idiopathic in many cases 

Effects of childbirth, aging 
changes, previous radiotherapy 
or pelvic surgery 

Sphincter weakness following 
prostate surgery, pelvic 
trauma, neuropathy 

Prostatic obstruction 

Neurological conditions resulting 
in denervation of bladder 
(e.g., pelvic surgery) 


Weakness of bladder muscle 
(detrusor) 


Neurogenic DO — In humans, the cerebral cortex (medial frontal lobes) and basal 
ganglia are thought to exert a tonic inhibitory influence on the pontine micturition 
center to suppress the micturition reflex. In suprapontine lesions (e.g., stroke, Parkinson’s 
disease), there may be altered balance between central facilitatory and inhibitory 
mechanisms affecting the micturition reflex, leading to development of DO. 

In spinal cord injury, there is upregulation of afferent nerve/spinal activity 
facilitating reflex micturition leading to detrusor overactivity. However, there may 
be lack of coordination between detrusor contraction and simultaneous sphincter 
relaxation due to interruption of neural pathways to and from the PMC resulting in 
concomitant functional bladder outlet obstruction from  detrusor-sphincter 
dyssynergia (see Chap. 7). This can lead to high bladder storage pressures, incomplete 
bladder emptying, and renal deterioration. 

Nonneurogenic DO — Many patients with OAB symptoms and DO do not have 
underlying neurological disease. In these patients, neurogenic and myogenic factors 
may contribute to the overactivity of the bladder on filling. There is increasing evi- 
dence to suggest that there is increased sensory activation involving the urothelium 
which plays an important role. Myogenic changes identified include partial dener- 
vation with increased excitatory response of detrusor muscle cells and increased 
cell-to-cell coupling which may contribute to the development of DO. 


Pathophysiology of Stress Incontinence in Women 


The factors necessary for the urethra to remain closed at rest and during increased 
abdominal pressure include: 
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1. Healthy, functioning rhabdosphincter muscle 
2. Well-vascularized urethral mucosa/submucosa with good coaptation 
3. Intact urethral/vaginal wall support 


Factors such as advancing age, childbirth trauma, and previous pelvic surgery or 
radiotherapy can contribute to stress incontinence. There is a currently a shift away 
from the categorization of stress incontinence as being due either to urethral hyper- 
mobility (with rotational descent of the bladder neck and funneling of urethra due to 
lack of vaginal support, Fig. 2.4) or weakness of the urethral sphincter itself (intrinsic 
urethral sphincter deficiency (ISD)). This is because of a growing realization that 
many patients with “hypermobility” may have some degree of ISD. The relative 
contributions of abnormal urethral mobility and urethral sphincter dysfunction in 
females with stress urinary incontinence may be considered as part of a continuum. 


Summary 


The lower urinary tract alternates between the modes of urine storage and emptying. 
This involves the integration and coordination of many complex signals by the brain 
and spinal cord which, in turn, relay the appropriate response to the bladder and 
urethral sphincters. Disturbance of the neural innervations or changes in the blad- 
der/urethral sphincter can therefore lead to urinary incontinence. Medications used 
to treat various voiding disorders often work by affecting these pathways which will 
be discussed in later chapters of this book. 
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Chapter 3 
Assessment of Urinary Incontinence 


Tom Jarvis, Karina So, and Lewis Chan 


A careful and thorough assessment should be made of all patients with incontinence. 
This involves taking a history, performing a physical examination, and arranging 
investigations that will help in diagnosis or in directing management. 


History 


Take time with patients to elicit a full and comprehensive history. This may not only 
reveal the diagnosis or lead to choosing an appropriate investigation but also build 
rapport with your patients. In elderly patients, a collaborative history often needs to 
be taken with family members or carers. 


Lower Urinary Tract Symptoms (LUTS) 


Inquire about and carefully detail the patient’s lower urinary tract symptoms. 


e Storage symptoms: These include urgency, frequency, and nocturia. Urgency, 
frequency, nocturia, and urge incontinence may suggest bladder overactivity. 

e Voiding symptoms: These include sensation of incomplete emptying, intermit- 
tency, weak stream, and straining. These are common in patients with bladder 
outlet obstruction (e.g. BPH or urethral stricture) or poor detrusor function. 
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e Incontinence: Urine leakage during times of raised intra-abdominal pressure 
(e.g., coughing, sneezing, running, sexual activity) suggests the presence of 
stress incontinence, whereas leakage associated with urinary urgency (urgency 
incontinence) may indicate an overactive bladder. 

e Try to quantify the degree of incontinence (by using number of pads used or 
preferably pad weights). In the patients who have mixed incontinence (both 
urgency and stress incontinence), it is important to determine which is more 
bothersome. Document the amount and type of fluid consumed during the day 
(especially caffeinated drinks). 

e Complicated LUTS: Symptoms such as hematuria, urinary tract infections, dysu- 
ria, and pain — these generally require further investigation to exclude malignant 
or infectious pathology. 


Questionnaires 


Questionnaires assessing urinary symptoms and quality of life impact of urinary 
incontinence provide a method for standardized collection of data from patients and 
are useful both clinically and in research. Commonly used questionnaires include the 
International Consultation on Incontinence Questionnaire (ICI-Q), the International 
Prostate Symptom Score (IPSS) (Fig. 3.1), and the King’s Health Questionnaire 
(KHQ). The International Continence Society (ICS) has standardized terminology 
to ensure consistency in reporting and better communication between health 
professionals. 


e Medication history: Many medications can affect LUTS and incontinence. 
Beware of polypharmacy (especially in the elderly) as well as diuretics and 
alpha-antagonists that may exacerbate or cause incontinence. 

e Past medical problems: Medical problems (especially conditions such as diabetes, 
ischemic heart disease, hypertension) and surgical/urological history may impact 
on the diagnosis and treatment. 

e Gynecologicall/obstetric history: All women should be assessed as to number 
and type of deliveries, menopausal status, as well as any significant surgery and 
its relationship to her symptoms. 

e Social and family history: This includes the patient’s current ability to manage activities 
of daily living (ADLs) and level of carer support. Don’t forget to ask about how the 
symptoms are impacting the patient’s quality of life and sexual health. 


Physical Examination 


Perform a thorough examination in a warm, comfortable, and private setting. 
Explain the steps of the examination prior to proceeding and have a chaperone 
present when required. 
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International Prostate Symptom Score (I-PSS) 


None at all | Less thant Less than About half More than Almost 
time in 5 half the the time half the always 
time time 


Incomplete emptying 
Over the last month, how often have you had 0 1 2 3 4 5 
a sensation of not emptying your bladder 
completely after you have finished urinating? 
Frequency 

Over the last month, how often have you had 0 1 2 3 4 5 
to urinate again less than 2 hours after you 
have finished urinating? 

Intermittency 

Over the last month, how often have you 0 1 2 3 4 5 
found you stopped and started again several 
times when you urinated 

Urgency 

Over the last month, how often have you 0 1 2 3 4 5 
found it difficult to postpone urinating? 
Weak Stream 

Over the last month, how often have you had 0 1 2 3 4 5 
a weak urinary stream? 
Straining 

Over the last month, how often have you had 0 1 2 3 4 5 
to push or strain to begin urination? 
Nocturia 

Over the last month, how often did you 0 1 2 3 4 5 
typically get up to urinate from the time you None 1 time 2 times 3 times 4 times 5times 
went to bed at night until the time you got up 
in the morning? 


Score: 0-7= Mildly symptomatic, 8-19 = Moderately symptomatic, 20-35= Severely symptomatic 


Quality of life due to urinary 


symptoms 0 1 2 3 4 5 6 

If you were to spend the rest of your Delighted Pleased Mostly Mixed Mostly Unhappy Terrible 
life with your urinary condition just satisfied dissatisfied 

the way it is, how would you feel 

about that? 


Fig. 3.1 International prostate symptom score (IPSS) 


Abdominal examination may reveal a palpable bladder, suprapubic and flank 
tenderness, previous abdominal surgery, or previous external beam radiotherapy tattoos. 
External genitalia should be examined in both sexes, with the appropriate sensitivity. 
Look for changes to the skin, atrophic vaginitis, as well as urethra and nonurethral 
incontinence. 

When examining for stress incontinence, it is important to attempt to reproduce 
the situations in which the incontinence occurs. Examine the patient both standing 
and lying supine when performing a sustained Valsalva maneuver and coughing to 
assess for presence of stress incontinence. Patients often empty their bladder prior 
to seeing their health professional, and this may prevent the demonstration of incon- 
tinence. In females, reducing pelvic organ prolapse may reveal occult stress 
incontinence. 

In females, the pelvic organ prolapse quantification (POP-Q) exam is used to 
quantify, describe, and stage pelvic support (Fig. 3.2). It allows for standardization 
and postoperative comparison. There are six points measured at the vagina with 
respect to the hymen. Points above the hymen are negative numbers; points below 
the hymen are positive numbers. All measurements except total vaginal length (tv1) 
are measured at maximum Valsalva. 
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Fig. 3.2 POP-Q quantification system (image courtesy from American Medical Systems). Aa 
Point on the anterior vaginal wall 3 cm from the hymen, Ba The leading point on the anterior wall 
at maximal Valsalva with reference to the hymen, Ap Point on the posterior vaginal wall 3 cm from 
the hymen, Bp The leading point on the posterior wall at maximal Valsalva with reference to the 
hymen, C Location of cervix or vaginal cuff with reference to the hymen, D Location of posterior 
fornix or pouch of Douglas with reference to the hymen, gh Genital hiatus, pb Perineal body, tvl 
Total vaginal length 


Female pelvic examination also involves assessment of the vagina (including the 
degree of estrogenization) and bimanual palpation for the uterus or pelvic masses. 
Assess pelvic floor muscle strength (Tips 3.1). In males, rectal examination is essen- 
tial to assess prostate size, consistency, and tenderness. In both sexes, rectal exami- 
nation can assess perianal sensation and anal tone and check for constipation/ 
impacted feces. 

A directed neurological examination focusing on lower limb power, tone, and 
reflexes as well as perianal sensation and anal tone (S2—S4) should be performed 
especially if there is suspicion of neurologic cause for incontinence. 


3 Assessment of Urinary Incontinence 


Tips 3.1: Pelvic Floor Muscle Testing 
Digital palpation and testing of pelvic floor muscle (PFM) strength by vaginal/ 
rectal examination is an important part of physical examination in patients 
with urinary incontinence. This is also performed by physiotherapists and 
advanced practice urology or continence nurses during initial patient assess- 
ment and subsequent visits to monitor progress during a course of pelvic floor 
muscle training. The Modified Oxford Scale (MOS) is often used. 

Pelvic floor muscle testing is a subjective measure as the clinician inter- 
prets the quality/number of PFM squeeze and lifts during assessment. PFM 
testing includes the following aspects: 


Power — the strength of the maximum voluntary muscle contraction based 
on the MOS 

Endurance — the duration of a contraction measured by the number of seconds 
Repetitions — the number of times of maximum voluntary contraction until 
the muscles fatigue 

Fast — assesses the number of fast contraction (1 s) before the fast-twitch 
muscle fiber fatigues 


Muscle Strength Grading System: Modified Oxford Scale (MOS) 


Grade 0: No discernible contraction 

Grade 1: Very weak contraction, a “flicker.” Slight change in tension only 
Grade 2: Weak contraction 

Grade 3: Moderate contraction with some squeeze and lift ability 

(This is the minimum level when continence and support start to return.) 
Grade 4: Good contraction, squeeze and lift against resistance 

Grade 5: Strong contraction, squeeze and lift against strong resistance 


Digital muscle testing scales can be validated against other objective mea- 
sures of PFM contractility: 


e Pressure manometry measures the occlusive aspect of a PFM contraction. 
e Transperineal or transabdominal real-time ultrasound measuring the eleva- 
tion (lift) of pelvic floor on imaging. 
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Investigations 


Once a patient has been assessed, a list of differential diagnoses should be enter- 
tained which can then be investigated. Tests should not be ordered unless they will 
help with diagnosis and/or change the patient’s management. Simple investigations 
should be undertaken first. In many cases, a provisional diagnosis and manage- 
ment plan can be made without the need for invasive tests such as formal video 
urodyamic studies. 


Primary Care Tests 


Bladder diary: This may be as simple as recording the number of voids in a 24-h 
period or ideally recording the times of micturition, the volumes voided, incon- 
tinence episodes, fluid intake, and degree of urgency and incontinence over a 
3-day period (Fig. 3.3). 

Pad tests: Measuring the weight of pads over a 24-h period is more useful that the 
number of pads used. Pad weight of >4 g is considered significant. 
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Fig. 3.3 An example of a bladder diary (time/volume chart) — the nighttime volumes are in 


shaded boxes 
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Urine: Urinalysis (at the bedside) and urine microscopy/culture/sensitivities (in 
the laboratory) can diagnose infection. Urine cytology (performed on second 
morning void samples taken on three separate occasions) is sensitive for high- 
grade urothelial tumors which can cause storage symptoms. 

Uroflowmetry: This is the measurement of urinary flow rate (using a flowmeter). 
It may be used to screen for voiding abnormalities, but a low flow rate cannot 
distinguish between bladder outlet obstruction and a hypocontractile (weak) detrusor 
(Fig. 3.4). 

Residual urine: This can be measured by ultrasound scan, “bladder scanner,’ or 
by catheterization; however, the method used should be stated. There are consid- 
erable void-to-void variations. While there are no scientifically proven values for 
abnormal residuals, it is generally considered normal if <50 ml and abnormal if 
>200 ml (Fig. 3.5). 

Blood tests: Renal function (serum electrolytes, creatinine, and eGFR). Prostate- 
specific antigen (PSA) may be indicated in symptomatic men with lower urinary 
tract symptoms. 

Imaging: The indications for upper urinary tract imaging (usually by ultrasound 
scan) include neurogenic bladder dysfunction, elevated post-void residual, severe 
pelvic organ prolapse, and coexisting loin pain. 
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Fig. 3.4 Uroflowmetry — a prolonged, low-flow pattern may indicate bladder outlet obstruction or 
a hypocontractile bladder 
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Fig. 3.5 Residual urine measurement. Ultrasound image of bladder showing elevated residual 
urine and prostatomegaly 


Fig. 3.6 Cystoscopy — 
endoscopic image of bladder 
tumor (transitional cell 
carcinoma) in a heavy smoker 
with recent onset of OAB 
(storage) symptoms 
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Specialized Tests 


e Cystoscopy: Common indications include hematuria, associated pain or dysuria, 
and recurrent urinary infections (Fig. 3.6). 
e Urodynamics 


Urodynamics 


“Urodynamics” is a range of tests that assess lower urinary tract function. The 
addition of imaging, such as fluoroscopy or ultrasound (video urodynamics), allows 
visualization of LUT anatomy during bladder filling and voiding. This allows diag- 
nosis of structural abnormalities such as prolapse, vesicoureteric reflux, bladder 
diverticula, and strictures. 

A typical video urodynamic study involves subtraction cystometrography (filling 
phase) with voiding pressure/flow studies (voiding phase) and imaging (Figs. 3.7 
and 3.8): 


e Following an initial urinary flow study, catheters are placed into the bladder to 
drain residual and allow controlled filling and measurement of intravesical 
pressure. 
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Fig. 3.7 Video urodynamic study (Reproduced with permission, Urodynamics made easy 2™ Ed, 
Chapple and MacDiarmid, Copyright Elsevier 2000) 
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Urodynamic Evaluation 
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Fig. 3.8 Urodynamic tracing showing detrusor overactivity during bladder filling and bladder 
outlet obstruction (high voiding pressure/low flow rate) during voiding phase 


e A rectal pressure transducer may be placed to measure intra-abdominal pressure 
which is subtracted from (total) intravesical pressure to derive a calculated detru- 
sor pressure. 

e Assessment of urethral sphincter function and incontinence (generally in females) 
includes Valsalva/cough leak point pressure measurements and urethral pressure 
profilometry (Table 3.1). 

e Imaging (fluoroscopy or ultrasound) may be used to demonstrate incontinence, 
bladder neck competence/mobility, and cystocele. 

e When the bladder capacity is reached, the filling catheter is removed, and the 
patient is asked to void into a flowmeter. Recording of voided uroflowmetry 
combined with voiding detrusor pressure measurements permits diagnosis of 
bladder outlet obstruction if present (high-pressure, low-flow pattern). A 
simultaneous voiding cystourethrogram can be obtained if utilizing fluoroscopy 
(Table 3.2). 


Contraindications: An active urinary tract infection is an absolute contraindica- 
tion to urodynamics. Pediatric and spinal patients should have their tests performed 
in an experienced center with emergency equipment available (see Chap. 7) as 
required. For challenging patients, such as patients with severe dementia or multire- 
sistant organisms, the benefits of the test need to be weighed closely against the 
risks. 
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Table 3.1 Assessment of urethral sphincter function 
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1. Urethral pressure profilometry: The commonest parameter reported is the maximum urethral 
closure pressure (MUCP). Although the MUCP is generally lower in patients with stress 
incontinence than non-stress incontinent women in reported studies, there is a large 
variability in the values reported between different centers (reported mean MUCP in 
continent subjects ranges from 36 to 100 cm H,O) as well as within-patient and between- 
patient variability. The lack of reproducibility is thought to be partly related to the lack of 
standardization of the test 

2. Abdominal leak point pressure: This is the intravesical pressure at which urine leakage 
occurs due to increased abdominal pressure in the absence of a detrusor contraction. Again, 
there is lack of standardization. The leak point pressure (LPP) should be qualified according 
to the site of pressure measurement (rectal, vaginal, or intravesical) and the method by 
which pressure is generated (cough or Valsalva) 

While a LPP of 60 cm H,O or less is often used to indicate intrinsic sphincter deficiency and 
patients with LPP of >90 cm H,O are generally not considered to have significant ISD, 
there are significant discrepancies in methods of calculating the LPP, and the measurements 
should be interpreted in the context of the findings of the urodynamic study within the 
particular patient cohort being evaluated 


Table 3.2 Common urodynamic findings in assessment of urinary incontinence 


Filling phase 


Assessment of 
incontinence 


Voiding phase 


Common findings/diagnoses 


Detrusor overactivity 


Reduced detrusor compliance 


Urodynamic stress incontinence 
Urgency incontinence 


Bladder outlet obstruction (high 
pressure/low flow — Fig. 3.8) 


Hypocontractile detrusor (low 
pressure/low flow) 


Common causes 


Idiopathic OAB 

Neurogenic bladder dysfunction 
(see Chap. 7) 

Long-term catheterization 

Previous radiotherapy or surgery 
to LUT 

Urethral hypermobility or ISD 

Detrusor overactivity or reduced 
compliance 

Benign prostatic enlargement 

Urethral stricture 

Aging, chronic BOO with 
detrusor decompensation, 
injury to pelvic nerves 
(e.g., major pelvic surgery) 


Web Resources 


The standardization of terminology of lower urinary tract function: www.icsoffice.org/ 


publications. 


ICI-Q Questionnaire: http://www.iciq.net/. 
King’s Health Questionnaire: http://guidance.nice.org.uk/index.jsp?action=download&o0=3029 1. 
EAU guidelines on incontinence: http://www.uroweb.org/guidelines/online-guidelines/. 
AUA/SUFU guidelines on incontinence: http://www.auanet.org/content/clinical-practice-guide- 
lines/clinical-guidelines.cfm. 


Chapter 4 
The Female Patient 


Vincent Tse, Ruth Collins, Joan Perkins, Karina So, and Jessica Medd 


Case 4.1 


A 45-year-old healthy female presents with 3 months of worsening urinary urgency, 
frequency, and urgency incontinence. Physical examination was unremarkable. 


Q: What other aspects in the history would be relevant in the clinical assessment of 
this patient? 


A: Presence or absence of voiding symptoms, hematuria, and urinary infections. 
Severity and bothersomeness of symptoms, pad usage and amount, and associated 
stress incontinence. Dietary factors such as consumption of caffeinated beverages. 
History of previous surgery for stress incontinence. Obstetric and gynecological 
history such as pelvic organ prolapse surgery or hysterectomy. History of tobacco 
consumption or other risk factors for bladder carcinoma. 


Q: What aspects of physical examination are particularly important in this 
patient? 
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A: Abdominal examination to exclude a palpable bladder and vaginal examination 
to check for pelvic organ prolapse, estrogenization status of vaginal mucosa, ure- 
thral mobility, and palpable or visible vaginal or periurethral lesions such as urethral 
caruncle or urethral diverticulum. A focused neurological examination of S2-S4 
may also be relevant as some neurological conditions can manifest with LUTS (e.g., 
multiple sclerosis). 


Q: What initial investigations would be relevant? 


A: Urine microscopy/culture to exclude infection, urinary tract ultrasound to exclude 
intravesical pathology, and measurement of post-void residual volume. 
A bladder diary is useful to assess fluid intake, functional bladder capacity (as these 
patients often have smaller voided volumes), and severity of symptoms and inconti- 
nence. Urine cytology is also appropriate (to look for malignant cells) due to the 
rather short duration of storage symptoms (3 months) in this patient, especially if 
there are risk factors for bladder cancer such as history of tobacco consumption or 
relevant industrial toxin exposure (see Chap. 3). 


Q: What is the likely cause of this patient’s symptoms, and what is the next step in 
management? 


A: The symptom complex is suggestive of the overactive bladder (OAB) syndrome, 
which is characterized by urgency, with or without frequency or nocturia, in the 
absence of other metabolic pathology. Most cases are idiopathic or nonneurogenic in 
origin. The cause of nonneurogenic OAB is unknown, but recent research showed 
that it may be due to either increased afferent signaling from the urothelium to the 
brain or increased excitability of the detrusor muscle cells. (Abrams P, 2003). In a 
young and healthy patient, it would be appropriate to commence empirical treatment 
with bladder training, which is the cornerstone of management (see Tips 4.1 ) 


Tips 4.1: How to Do Bladder Training 

Bladder training is a structured program which involves educational and 
behavioral intervention to reestablish bladder control in adults. The aim is to 
increase functional bladder capacity which should then reduce frequency, 
urgency and nocturia and improve quality of life. 

Bladder training may be used in combination with antimuscarinic agents. 
The patient needs to be cognitively sound and physically able and has a desire 
to regain bladder control. Initial assessment is to identify patients’ continence 
needs, gaps, and behavior that can be modified. A complete training program 
takes 3—6 months with the possibility of extending it to 12 months. 

A typical bladder training program: 


e Establish a short-term achievable goal based on the 3-day voiding/inconti- 
nence diary. Discuss long-term patient-specific expectation and goals. 


4 The Female Patient 33 


Encourage patient to focus on achieving small improvements in bladder 
capacity. This strategy helps to develop more confidence in bladder con- 
trol. For example, increase functional bladder volume by 50 ml with effec- 
tive application of deferment technique. 

e Modify fluid and fiber intake. Assess pattern of food and fluid consumption 
to identify areas (e.g., high caffeinated beverages) that need modification. 
Promote optimal body weight and regular bowel motion achieving Bristol 
Stool Scale 3—4 (see Appendix A). 

e Patient applies specific deferment technique to prolong voiding intervals 
during the day with 30-min increments, gradually increasing functional 
bladder capacity and reducing urine frequency. 

e Apply biofeedback strategies to control bladder urgency and reduce incidence 
of urge incontinence. Pelvic floor muscle training (PFMT) may be helpful in 
abolishing overactive detrusor contractions and controlling urgency 

e It may take some time for the patient to develop confidence to overcome 
long-standing unsatisfactory toileting habits. 

e Program is tailored to individual needs and limitations. 
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Q: What would be the next step if this patient does not have enough improvement 
with bladder training? 


A: Medical therapy with anticholinergics (antimuscarinic) medications. Patients 
should be counseled regarding the side effects of these medicines (especially dry 
mouth, constipation, blurred vision, and cognitive impairment in the elderly). The 
general principle should be to start at a low dose and dose titrate based on patient 
tolerance. “Start low and go slow” (see Chap. 6). The newer “uroselective” anticho- 
linergics have similar efficacy to the older agents but may be better tolerated. While 
many patients with OAB have symptomatic benefits from anticholinergic medi- 
cines, there is a high discontinuation rate due to side effects. (Gulur et al. 2010). 


Q: What happens if empirical treatment fails? 


A: If a patient has failed empirical treatment with one anticholinergic medicine, 
then it would be reasonable to try another anticholinergic agent (Table 4.1). 
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Table 4.1 Summary of treatments for nonneurogenic OAB 


1. Conservative 
(a) Bladder training 
2. Anticholinergics (antimuscarinics) 
(a) Non-uroselective 
i. Oxybutynin 
ii. Propantheline 
(b) Uroselective 
i. Solifenacin 
ii. Darifenacin 
ili. Fesoterodine 
iv. Trospium 
v. Propiverine 
3. Surgical 
(a) Botulinum toxin A 
(b) S3 sacral neuromodulation 
(c) Percutaneous tibial nerve stimulation 
(d) Augmentation cystoplasty 
(e) Detrusor myomectomy 
(f) Urinary diversion 
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Drug-refractory cases may require urodynamic assessment to confirm detrusor 
overactivity and exclude other dysfunctions such as stress incontinence. It is not 
uncommon for some of these conditions to coexist. 

Treatment options for drug-refractory detrusor overactivity include intravesical 
botulinum toxin A injection (see Chap. 6), which has been shown to reduce incon- 
tinence episodes and increase functional bladder capacity but needs to be repeated 
(Duthie et al. 2011). Neuromodulation techniques include acupuncture, tibial 
nerve neuromodulation, and S3 sacral neuromodulation. (Apostolidis A, 2011). 
Other (surgical) options less commonly employed to lower bladder storage pres- 
sures in very symptomatic patients include detrusor myomectomy and augmenta- 
tion cystoplasty (Table 4.1). 


Case 4.2 


A 45-year-old lady presents with a 3-year history of worsening stress urinary 
incontinence. She reports leakage with coughing, lifting, and running. She needs to 
use at least three medium pads a day and is very bothered by her incontinence. She 
has had two children by vaginal delivery. 
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Table 4.2 Commonly used QoL questionnaires for incontinence 


. International Consultation on Incontinence Questionnaire Short Form (ICIQ-SF) 

. Incontinence Quality of Life Questionnaire (I-QoL) 

. Kings’ Health Questionnaire (KHQ) 

. Urinary Distress Inventory and Incontinence Impact Questionnaire (UDI-6 and IIQ-7) 
. Short Form 36 (SF-36) 
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Table 4.3 American Urological Association guidelines for management of female SUI: summary 
of assessment (Dmochowski et al. 2010) 


. Focused history 

. Physical examination and demonstration of leakage with increased abdominal pressure 
. Post-void residual urine 

. Midstream urine or urinalysis 
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. Other diagnostic modalities if indicated (cystoscopy, imaging, urodynamics) 


Q: What features in the history and physical examination are of particular importance 
in this case? 


A: Associated urgency or urgency incontinence, pad usage, degree of bother, and its 
effect on quality of life (QoL) which can be assessed using QoL questionnaires (see 
Table 4.2), pelvic floor exercises and duration, and weight control. Physical exami- 
nation to palpate bladder, exclude neurological signs, vaginal examination to assess 
degree of estrogenization, and assess for pelvic organ prolapse. 


Q: Does she need any other investigations before starting conservative treatment? 


A: Urine microscopy/culture, post-void residual urine, and body mass index (BMI) 
(Table 4.3). If these are within normal limits, then pelvic floor muscle training 
(PFMT) can be instituted for treatment of stress urinary incontinence, in conjunc- 
tion with reduction in abdominal strain if indicated, e.g., weight loss and control of 
chronic airway disease such as asthma. (Tips 4.2) 

Topical estrogen therapy may improve symptoms of overactive bladder and 
urge incontinence by its effect on atrophic vaginitis. However, estrogen treatment 
alone has limited effects on stress urinary incontinence. There may be a role as 
adjunctive treatment prior to surgery for stress incontinence or pelvic organ 
prolapse. 


Tips 4.2: How to Do Pelvic Floor Muscle Training (PFMT) 

Perineal and vaginal examination is recommended to assess pelvic floor muscle 
strength and severity of stress incontinence. The patient is asked to squeeze, hold, 
lift, and then relax the muscle around the back passage, vagina, and front pas- 
sage. This identifies the correct muscle technique and strength. The transverse 
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abdominus muscle is then activated and co-contracts with the pelvic floor muscle. 
A progressive, functional, strengthening program is prescribed with the hold in 
seconds (endurance) and number of repetitions forming the training plan. 

This plan is then repeated three times daily in sitting, lying, or standing 
positions. 

The patient is educated to always try and brace their pelvic floor muscle 
(by squeezing up and holding) each time before they cough, sneeze, or lift 
anything (Fig. 4.1). Application of pelvic floor muscle contraction prior to 
physical activity that can cause stress or mild urge leak is essential to reduce 
or stop incontinence of urine. 

Web resource: www.pelvicfloorfirst.com.au 


Fig. 4.1 Pelvic floor muscle training. Contraction of the pelvic floor muscles (right) narrows the 
genital hiatus with improved support of the pelvic organs (arrows) (Reproduced with permission 


of the authors, Turner-Warwick and Chapple, Functional Reconstruction of the Urinary Tract and 
Gynaeco-urology) 
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Q: What other nonsurgical options can be offered if conservative treatment fails? 


A: Pessaries and continence aids 

There are two types of devices, intraurethral and intravaginal devices, available 
for women with mild to moderate stress incontinence who wish to consider this 
nonsurgical management option. 

Both types of devices are suitable for women with good cognition and adequate 
manual dexterity to periodically remove and replace the device. Patients are usually 
referred to a nurse or physiotherapist specialized in intravaginal therapy for urinary 
incontinence and pelvic organ prolapse. Speculum examination of the vagina is 
necessary to confirm satisfactory degree of estrogenization before going for trial of 
a continence device. Patients should receive proper training and support to gain 
confidence in caring for the device. (McIntosh L, 2005). 


1. Intraurethral device — The disposable urethral device is small and requires 
manipulation for insertion and removal. It is a temporary option for younger 
women who want to achieve social continence. There is limited data regarding its 
use. Common complications for this group include device displacement into the 
bladder or related infection. Overall, evidence is weak in support of effectiveness 
of intraurethral devices. 

2. Intravaginal devices include tampon, pessaries, and bladder neck support. An 
intravaginal device is inserted into the vagina to support the urethra or the blad- 
der neck before physical activities in order to reduce the degree of stress incon- 
tinence. Selection of a properly fitted device for trial is essential. Patients need to 
be well supported and educated in the application and care of the device. (Allen 
et al. 2008). 


This patient remains bothered by her stress incontinence despite 6 months of 
pelvic floor physiotherapy. She is keen to undergo surgical treatment. 


Q: Would urodynamic study (UDS) be beneficial preoperatively? 


A: This is an area of controversy. Many clinicians would perform UDS to assess 
detrusor function, confirm the presence of urodynamic SUI, and exclude voiding 
dysfunction before recommending a suitable type of sling or other options preopera- 
tively. This is mainly because urinary symptoms may not be indicative of the under- 
lying pathophysiological condition(s). This is especially true in the elderly when 
multiple medical comorbidities often exist (see Chap. 6) and contribute to urinary 
incontinence. While UDS may not change the decision to proceed to surgery, findings 
of OAB or voiding dysfunction may allow the surgeon to better consent the patient 
regarding potential complications and tailor the surgical procedure to optimize clini- 
cal outcome. Although some studies have shown that in clinical cases of “pure” 
symptomatic stress incontinence UDS may not affect clinical outcome, it should be 
noted with a caveat that “pure” stress incontinence cases are uncommon and some of 
these patients in fact have detrusor overactivity or other bladder dysfunction at UDS 
without SUI. Hence, in general, UDS are recommended before surgery especially in 
the presence of mixed stress and urgency incontinence. 
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Q: What are the key points to note in surgical options? 


A: Stress incontinence operations can be broadly classified into slings, suspension pro- 
cedures, and injectable bulking agents. Slings provide support to the urethra/closure 
mechanism at times of exertion and can be synthetic or biological. Synthetic suburethral 
slings (Fig. 4.2) are commonly placed at the midurethra for patients with SUI associated 
with urethral hypermobility but may also be used in selected patients with more severe 
incontinence related to intrinsic sphincter deficiency (ISD) (Kleeman et al. 2011). The 
pubovaginal sling utilizes autologous fascia from the rectus sheath placed at the level of 
the proximal urethra and is commonly used for patients with severe incontinence related 
to ISD but can also be used in patients with urethral hypermobility or in patients who do 
not desire synthetic material (Athanasopoulos et al. 2011). Transurethral injection of 
bulking agents (Fig. 4.3) (e.g., Macroplastique® — silicone elastomer, Bulkamid® — poly- 
acrylamide, Durasphere® — carbon beads) has a less important role nowadays and is 
often reserved for more frail patients with ISD (see Chap. 6). Suspension procedures 
such as Burch colposuspension and needle suspensions are now rarely performed and 
superseded by the less invasive midurethral slings in general. Other surgical treatments 
(rarely performed) include the artificial urinary sphincter (see Chap. 5) which may have 
a role in patients who have significant ISD and generally have failed at least one of the 
above treatments. 


Q: How successful are these surgical options, and what are their advantages and 
disadvantages? 


A: The midurethral synthetic sling (e.g., the TVT) has been shown to have an efficacy 
of up to 90 % at 11 years, with no late-onset complications (Fong et al. 2011). Table 4.4 
below outlines the various options and their pros and cons. This patient underwent 
placement of a suburethral synthetic sling with good resolution of her incontinence. 


Case 4.3 


A 60-year-old lady presents with worsening mixed stress and urgency incontinence 
for several years. She also complains of a bulge in the vagina and the sensation of 
incomplete bladder emptying with a need to strain to void. She has three children by 
vaginal delivery and underwent vaginal hysterectomy 15 years ago. Vaginal exami- 
nation confirms urethral hypermobility with stress incontinence on coughing as well 
as anterior vaginal wall prolapse (cystocele) 2 cm beyond the hymenal ring. 


Q: What other aspects of the history are important? 


A: This lady has mixed stress and urgency incontinence. It is important to note 
whether the OAB component of her presentation predominates over her stress 
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Fig. 4.2 (a, b) Suburethral 
synthetic sling (retropubic) — 
the sling provides support to 
the midurethra at times of 
exertion such as coughing or 
abdominal straining (b) 
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Fig. 4.3 Endoscopic 
injection of bulking agent 


incontinence. Studies have shown that bothersome OAB symptoms may persist in 
some of these patients after their stress incontinence has been treated by surgery 
(Jain et al. 2011). Urodynamic assessment is recommended in this group of patients 
to identify any detrusor overactivity before surgery to optimize surgical outcome. If 
detrusor overactivity is present, patients need to be counseled about this possibility 
of persistent OAB postoperatively in the informed consent process. 


Q: What are the management options in this patient? 


A: Pelvic floor exercises and bladder training should be the initial management for 
this patient. However, if she does not have sufficient improvement, it would be rea- 
sonable to try empirical anticholinergic therapy to see if her OAB symptoms improve 
before consideration of an anti-incontinence operation. If anticholinergic therapy is 
not helpful, then a urodynamic study would be recommended to exclude detrusor 
overactivity and to determine the type of stress incontinence present. As this patient 
has a concomitant symptomatic cystocele, it would be reasonable to perform simul- 
taneous repair of the prolapse at time of sling surgery. 
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Table 4.4 Comparison of surgical options for female stress urinary incontinence 


Advantages Disadvantages 


Synthetic midurethral Minimally invasive, day stay Erosion (2-3 %) 
slings (e.g., TVT, Durable (>10-year data) in Bladder/urethral/vaginal injury 


SPARC, Monarc) primary or recurrent SUI (4—6 %) 
Can be placed via retropubic De novo overactive bladder (10-15 %) 
or transobturator routes Less suitable for significant ISD 
Pubovaginal fascial “Gold standard” for ISD More invasive versus synthetic slings 
sling Good success also in Similar side effects as synthetic slings 
hypermobility (erosion rates higher if using 
Minimal erosion for autolo- allografts/xenografts) 
gous fascial sling 
Colposuspension Stood test of time for More invasive and longer hospital stay 


treatment of hypermobility 
Compares favorably to TVT Less popular since advent of synthetic 


slings 
Can be done laparoscopically Not indicated for ISD 
Bioinjectables Minimally invasive endoscopic Low success rate and durability as 
procedure primary treatment compared to 
above 
Useful in ISD cases not May need multiple injections 
suitable for sling 
May be used if residual 
incontinence after above 
procedures 


Q: What is pelvic organ prolapse and how is it assessed at the bedside? 


A: Pelvic organ prolapse (POP) is herniation of one or more pelvic viscus into the 
vagina due to weakness in the vaginal connective tissue support associated with that 
organ (see Chap. 2). Women may develop prolapse without any symptoms and may 
not require treatment; however, some will become symptomatic and request surgery 
if conservative treatment (e.g., pessaries) fail (Palumbo MV, 2000, Storey et al. 
2009). Pelvic floor exercise has been shown to retard the progression of POP but has 
not been shown to reverse existing prolapse. Prolapse can be staged using the Baden- 
Walker classification system (Table 4.5). The Pelvic Organ Prolapse Quantification 
(POP-Q) staging system (Fig. 4.4) has been used more widely in recent times due to 
its ability to objectively describe various anatomical points of the prolapse with 
reference to the hymenal ring. This allows anatomical severity of prolapse between 
different patients to be compared. 


Q: What is the relationship, in terms of management, between coexisting stress 
incontinence and pelvic organ prolapse? 


A: Detailed discussion of surgical management of POP is beyond the scope of this 
book. However, it is important to note several salient points with respect to con- 
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Table 4.5 Baden-Walker 


: . Grade 1 Prolapse is halfway down to the hymen 
clässitiçation (1268) Grade 2 Prolapse extends to the level of hymen 
Grade 3 Prolapse extends halfway beyond the hymen 
Grade 4 Maximal descent (procidentia) 


Fig. 4.4 POP-Q System (Image courtesy from American Medical Systems). Aa Point on the anterior 
vaginal wall 3 cm from the hymen, Ba The leading point on the anterior wall at maximal Valsalva 
with reference to the hymen, Ap Point on the posterior vaginal wall 3 cm from the hymen, Bp The 
leading point on the posterior wall at maximal Valsalva with reference to the hymen, C Location of 
cervix or vaginal cuff with reference to the hymen, D Location of posterior fornix or pouch of 
Douglas with reference to the hymen, gh Genital hiatus, pb Perineal body, tv/ Total vaginal length 


comitant SUI and POP as they often coexist in the same patient. Currently, there is 
an absence of high level evidence in recommending concomitant POP repair in 
patients presenting with stress incontinence. However, in patients presenting with 
POP who also has concomitant symptomatic SUI, there are randomized trials emerg- 
ing which demonstrate a benefit in simultaneous sling and POP surgery. In patients 
presenting with POP who only have occult stress incontinence (i.e., SUI only dem- 
onstrated at urodynamics with the prolapse reduced but no SUI symptoms), there is 
a paucity of data on concomitant POP and sling surgery (Latini et al. 2005). 
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32-year-old lady presents with bothersome urinary incontinence associated with 
sexual intercourse over the last 2 years. She also reports dyspareunia. Otherwise, 
she has no other significant past medical history. 


Q: What other aspects of the history would be important to elicit? 


A: It is relevant to find out whether the incontinence occurs during orgasm or pen- 
etration. The former is thought to be associated with OAB or detrusor overactivity, 
and the latter to stress incontinence. It is important to differentiate between the two 
as it will impact on treatment. It would also be relevant to ask if any associated 
dyspareunia is present. Sexual dysfunction is often overlooked in female inconti- 
nence and pelvic organ prolapse. It should be assessed in all female patients who 
present with bladder dysfunction or pelvic organ prolapse. 

Assessment of female sexual dysfunction should include discussion of sexual 
desire, arousal, orgasmic function, and dyspareunia. Dyspareunia may be superficial 
(felt at the vaginal introitus) or deep (inside the vagina or pelvis). 


Q: What aspects of physical examination would assist in treatment? 


A: As this patient has dyspareunia, in addition to examining for what is relevant to 
stress incontinence, one should also look for the presence of any periurethral or 
vulval lesions or tenderness, size of introitus, and tenderness on superficial and deep 
palpation of the vagina and levator plate. An anorectal examination may also be 
relevant in some patients. 


Q: What aspects of investigations would be relevant? 


Vaginal swabs may be required to exclude vaginal infection. Vulval biopsy may 
be required if there is superficial dyspareunia and associated erythematous or other 
changes of the vestibular mucosa. Pelvic ultrasound scan may be helpful if deep 
dyspareunia occurs to exclude underlying pelvic pathology (Table 4.6). 


Q: What are the principles of treatment for coital incontinence? 


A: Coital urinary incontinence deserves much more attention in clinical practice: 
women should be specifically interviewed for this disturbance because it has a very 
negative impact on their sexuality (Serati et al. 2010). The incidence of coital inconti- 
nence in incontinent women ranges between 10 and 27 %. If her incontinence is related 
to orgasm, then one can adopt the same treatment algorithm for overactive bladder, 
with bladder training and anticholinergics. If it is related more to vaginal penetration 
during coitus, then treat like stress incontinence with pelvic floor muscle training ini- 
tially (Serati et al. 2009). If empirical treatment fails, then urodynamic assessment 
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Table 4.6 Assessment of female sexual dysfunction 


V. Tse et al. 


Classification of female sexual 
dysfunction 


Desire disorders 


Lack of sexual desire that 
causes personal distress 


Arousal disorders 


Inability to maintain adequate 
genital arousal and 
lubrication. Decreased 
clitoral and labial 
sensation and engorgement 


Orgasmic disorders 


Difficulty or inability to reach 
orgasm after sufficient 
sexual stimulation and 
arousal 


Sexual pain disorders 


Recurrent or persistent genital 
pain associated with sexual 
intercourse 


Causes 


Medical factors (medications 
and chronic illness) 

Relationship and emotional 
factors 

Menopause/hormonal factors 


Psychological factors 


Diminished vaginal or clitoral 
blood flow and innervation 
from previous surgery, 
neurological or vascular 
conditions 

Medications 


Menopause 


Primary: neurological 
conditions, emotional 
trauma, sexual abuse 

Secondary: pelvic surgery 

Hormonal/menopause 


Medications 

Neurological and vascular 
disease 

Dyspareunia 


Vulvodynia 

Vaginal and vulval infections 
and inflammatory 
conditions 

Vaginismus 

History of sexual abuse 


Evaluation 


Sexual and relationship 
history 

Social and psychological 
review 

Hormone profile 

General medical history 

General and pelvic 
examination 

Sexual and relationship 
history 

Hormone profile 


Assessment of vaginal and 
clitoral blood flow with post 
arousal Doppler studies 

Neurological assessment of 
the vagina and clitoris 

Sexual and relationship 
history 


Hormone profile 

Neurological assessment of 
the vagina and clitoris 

Assessment of pelvic floor 
function 


Sexual and relationship 
history 

Hormone profile 

Vaginal swabs 


Vulval biopsy 
Pelvic floor assessment 
Pelvic ultrasound 


Basson R, Berman J, Burnett A, Derogatis D, Fergson J, Fourcroy J et al. Report of the international 
consensus development conference on female sexual dysfunction: definitions and classifications. 


J Urol. 2000; 163:889-93 


would be warranted. With a reliable urodynamic diagnosis, coital incontinence from 
penetration can be cured in more than 80 % of cases by surgery in the presence of uro- 
dynamic stress incontinence. Coital incontinence with orgasm is curable by bladder 
training and anticholinergics in approximately 60 % of cases when associated with 
urodynamic detrusor overactivity. 
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This lady’s coital incontinence was related to orgasm and did improve significantly 
with anticholinergic medication and bladder training. 


Q: How would you manage her dyspareunia? 


A: A full sexual history is important, asking about other aspects of sexual function- 
ing, not just the dyspareunia — i.e., sexual experience, libido, ability to orgasm, 
relationship history, and other psychosocial factors such as quality of the relation- 
ship, stress in her life, history of depression or anxiety, or sexual abuse. This would 
lead onto further questions in relation to the dyspareunia itself, i.e., when it started 
and what she has tried (i.e., different positions, lubrication, etc.), and whether this 
has helped or not. Presuming that the pain has some psychological component, then 
treatment would involve outlining the pain cycle in relation to dyspareunia, educa- 
tion about the role of the pelvic floor muscles, and cognitive work to look at helpful 
and unhelpful styles of thinking. At this stage, the patient can begin some pelvic 
floor exercises. The use of a graded vaginal dilator program at the same time as 
pelvic floor muscle retraining is helpful. Once the patient has worked up though the 
graded dilators (which can take a number of months), she can progress to inter- 
course with her partner. 
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Chapter 5 
The Male Patient 


Lewis Chan 


Case 5.1 


65-year-old male presenting with 12-month history of worsening urinary frequency, 
urgency, poor flow and occasional episode of urgency incontinence. He has hyper 
tension controlled on ACE inhibitor and is otherwise in good health. Clinical examination 
was unremarkable. Rectal examination showed smooth and moderately enlarged prostate. 


Q: What other relevant symptoms would be important to elicit in the history? 

A: Hematuria, previous urinary infections, and urological surgery (Table 5.1). Note 
mixed storage and voiding symptoms are very common in men presenting with 
lower urinary tract symptoms (LUTS). 

Q: What tests should you order? (see Chap. 3) 

A: Urinalysis/urine microscopy and culture, serum creatinine and PSA, and residual 
urine assessment (Table 5.2). All tests were within normal limits except elevated 
post-void residual of 100 ml (Fig. 5.1). 

Q: What is the likely cause of this patient’s symptoms? 

A: Bladder outlet obstruction from benign prostatic enlargement (previously called 


benign prostatic hyperplasia or BPH) resulting in an overactive bladder in addition 
to poor urinary flow. In men presenting with LUTS, the main diagnostic dilemma is 
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Table 5.1 Complicated 
LUTS - features that indicate 
conservative/medical therapy 
may not be appropriate 


Urinary retention 

Recurrent urinary infections 

Renal impairment (from obstructive nephropathy) 
Bladder stones 


Table 5.2 Safety tests 


i . Urinalysis/urine microscopy and culture 
for patients with LUTS 


Serum creatinine 
Prostate specific antigen (PSA) 
Post- void residual urine (ultrasound/bladder scan) 


2012Mar08 


SAG PELVIS 


Fig. 5.1 Ultrasound image of bladder showing elevated residual urine and prostatomegaly with 
prominent intravesical protrusion of the prostate (arrows) 


between overactive bladder or bladder outlet obstruction. Empirical therapy is 
justified in the absence of complicated LUTS if the patient is bothered by the symp- 
toms (see Chap. 3 International Prostate Symptom Score- IPSS) 


Q: How should the patient be treated? 


A: In patients who are not bothered or mildly bothered by their symptoms, conser- 
vative measures (see Chap. 4) especially aimed at managing the OAB symptoms 
can be tried. For those failing conservative measures, medical therapy (generally 
with an alpha-blocker) is often considered first line bearing in mind the potential 
ongoing cost of medications and side effects. (Fig. 5.2, Table 5.3). 
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Fig. 5.2 Medical therapy for LUTS — mechanisms of action: Alpha blocker causes relaxation of 
smooth muscle of bladder neck and prostate (left). 5-alpha-reductase inhibitor reduces the size of 
the prostatic adenoma (right) 


Q: The patient had symptomatic improvement with alpha-blocker therapy especially 
reduction of urgency and incontinence. However, after 2 years of treatment, his 
symptoms worsened again with increasing voiding difficulties and some nocturnal 
incontinence. What are his options? 


A: This patient has failed single-agent medical therapy and can be considered for 
combination therapy (alpha-blocker + 5-alpha-reductase inhibitor). It is important 
to reevaluate the patient especially with measurement of post-void residual. The 
complaint of nocturnal incontinence may suggest the development of bladder dec- 
ompensation with overflow incontinence. Surgical treatment such as transurethral 
resection of prostate (TURP) (Fig. 5.3), laser prostatectomy, or one of the mini- 
mally invasive therapy (e.g., microwave, radiofrequency ablation) should be con- 
sidered especially if there is elevated residual urine or other complications (see 
Table 5.1). 

If bladder emptying is satisfactory but storage symptoms (urgency, frequency, 
nocturia, urge incontinence) are predominant, urodynamics have a role in establishing 
a definitive diagnosis of whether outlet obstruction is present prior to embarking on 
prostate surgery. 
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Table 5.3 Medications for LUTS (due to BPH) 


L. Chan 


Class of 


medication Common examples Mechanism of action 


Alpha-adrenergic Prazosin, terazosin, Relax smooth muscle in 


blockers alfuzosin, tamsulosin, bladder neck and 
silodosin prostate 
5-alpha- Finasteride, dutasteride Inhibits conversion of 
reductase testosterone to 
inhibitors dihydroxytestosterone 


Reduce prostate size 


May reduce risk of 
urinary retention in 
patients with larger 
prostates 


Prescribing points 


Effective regardless of prostate 
size. Clinical response 
within days to 4 weeks 

Side effects — tiredness, 
headache, nasal 
congestion, dizziness 

Need to dose-titrate 
nonselective agents 
(e.g., prazosin) 

Uroselective alpha-blockers 
have less effect on BP and 
may be better tolerated 

Generally well tolerated but 
may cause sexual 
dysfunction 

Clinical response may take 
3-6 months 

More effective for larger 
prostates (>30 cc) 

May reduce PSA levels by 
up to 50 % (important if 
monitoring PSA) 


Fig. 5.3 Transurethral resection of prostate (TURP) 
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Case 5.2 


68-year-old man presents with urinary incontinence following radical prostatectomy 
for localized prostate cancer 2 years prior. He reports urinary leakage with physical 
activity such as running, playing golf, and lifting. He uses 3—4 medium pads a day. 
He has tried some pelvic floor exercises with no improvement. 


Q: What other relevant background history would be important? 


A: Any history of LUTS prior to prostate surgery (which could mean preexisting 
bladder dysfunction/outlet obstruction), postoperative problems (e.g., lymphoceles, 
anastomotic leakage), other treatment for prostate cancer (e.g., radiotherapy), and 
neurologic problems. 


Q: What is the likely cause of the incontinence? 


A: Weakness of the urinary sphincter (intrinsic urethral sphincter deficiency) 
following prostate surgery. There may be coexisting bladder storage dysfunction 
(OAB) in 40-50 %. 

While urgency incontinence is the commonest type of urinary incontinence in 
men in general and usually occurs in the setting of the overactive bladder, stress 
incontinence is the most common cause of urinary incontinence in men following 
radical prostatectomy surgery for prostate cancer. 

The reported incidence of stress urinary incontinence following surgery for benign 
prostatic enlargement (e.g., TURP) is generally below 2 %. However, urinary inconti- 
nence occurring after radical prostatectomy for prostate cancer is much more common 
with an incidence of 10-15 %. Risk factors identified include advancing age, stage of 
cancer, and other treatments such as previous radiation therapy. The surgical approach 
to radical prostatectomy (retropubic, perineal, laparoscopic/robotic) does not appear to 
be a significant factor. 


Q: Would pelvic floor exercises be useful? 


A: Pelvic floor exercises supervised by a physiotherapist/trained continence nurse 
have been shown to improve the return to continence following prostate surgery and 
are shown to be essential part of the postoperative management of patients undergo- 
ing surgery for prostate cancer (see Chap. 4— How to do Pelvic floor exercises). 


Q: What tests should you arrange if the patient fails to improve with pelvic floor 
exercises? 


A: Urodynamics can assess the presence of coexisting bladder storage dysfunction 
and assess if anticholinergic therapy would be necessary prior to treatment of the 
sphincteric deficiency. Patients are asked to record their pad weights to quantify the 
amount of leakage. This is more accurate than recording the number of pads used 
and may predict outcome better following surgical treatment (see Chap. 3). 
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Fig. 5.4 Endoscopic injection of bulking agent 


Q: This patient’s urodynamics showed the presence of detrusor overactivity as well 
as marked stress urinary incontinence. He had a trial of anticholinergics which only 
slightly improved the incontinence, but he still remained very bothered using at 
least three pads a day with 24-h pad weights of over 800 g. What are the treatment 
options for postprostatectomy incontinence? 


A: Patients who do not have sufficient improvement in urinary continence after 
12-18 months post radical prostatectomy can be considered for surgical treatment. 
Patients with minor incontinence may benefit from transurethral injection of bulking 
agents (e.g., Macroplastique®-silicone elastomer, Bulkamid®-polyacrylamide, 
Durasphere®-carbon beads) (Fig. 5.4). 

The “gold standard” is a prosthesis known as the artificial urinary sphincter 
(Fig. 5.5) especially for patients with severe incontinence which is what this patient 
chose. There is an emerging role for the suburethral sling (transobturator sling — 
Fig. 5.6) in patients with mild to moderate degree of incontinence. 
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Fig. 5.5 Artificial urinary 
sphincter: This prosthesis has 
an inflatable urethral cuff 
generally placed around the 
bulbar urethra to restore 
urinary continence. The cuff 
can be deflated to allow 
voiding by activating a pump 
placed in the scrotum (Image 
courtesy of American 
Medical Systems) 


Fig. 5.6 Male transobturator 
suburethral sling: The sling 
provides support/compression 
to the bulbar urethra and can 
be effective for patients with 
mild to moderate 
incontinence (Image courtesy 
of American Medical 
Systems) 
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Web Resources 


www.auanet.org (American Urological Association guidelines on management of benign prostatic 
hyperplasia (BPH)). 

www.uroweb.org (European Association of Urology guidelines on treatment of non-neurogenic 
male LUTS). 


Further Reading 


Australian Medicines handbook drug choice companion: aged care. 3rd ed, Australian Medicines 
Handbook Pty Ltd; 2011. p. 169-171. ISBN: 978-0-9805790-3-1. 

Milson I, Altman D, Lapitan MC, Nelson R, Sillen U, Thom D. Epidemiology of urinary (UI) and 
faecal incontinence (FI) and pelvic organ prolapse (POP). In: Abrams P, Cardozo L, Khoury S, 
Wein A, editors. Incontinence. Proceedings of the 4th international consultation on inconti- 
nence, vol. 1. Plymouth: Health Publications Ltd; 2009. p. 35-112. Chapter 1. 

Tse V, Stone A. Incontinence after prostatectomy — artificial urinary sphincter. BJU Int. 2003; 
92:886-9. 


Chapter 6 
The Older Patient 


Chasta Bacsu, Laura Ahmad, Karina So, Joan Perkins, and Lewis Chan 


Epidemiology and General Principles 


Aging affects the lower urinary tract and is a recognized risk factor for voiding 
dysfunction and urinary incontinence. The reported prevalence of urinary inconti- 
nence in community-dwelling older persons ranges from 10-40 % and up to 70 % 
in residents in aged care residential facilities. Discrepancy in prevalence rates has 
been attributed to differences in inclusion criteria and definitions. Lower urinary 
tract symptoms (LUTS) and urinary incontinence are often overlooked in the elderly 
as a result of embarrassment or the symptoms mistaken as a normal part of aging. 
LUTS and urinary incontinence have been associated with worsening quality of life 
(QOL). Morbidity of urinary incontinence in the older patient includes increased 
risk of falls, urinary tract infections, urinary retention, renal deterioration, and skin 
irritation. 
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Table 6.1 Physiological Reduced 
changes in lower urinary 
tract with aging 


Bladder sensation 

Detrusor contractility 

Ability to postpone urination 

Urinary flow rates 

(Females) estrogen causing atrophy of urothelium 
and vaginal mucosa 

Increased Involuntary detrusor contractions 

Post-void residuals 

Nocturnal urine production 

(Males) prostatic volume 


Aging has been associated with structural and functional changes of the lower 
urinary tract. Decreased estrogen levels in females are associated with atrophy of 
the epithelium and the supporting tissues of the urethra and pelvic organs conse- 
quently increasing the risk of pelvic floor/urethral hypermobility and pelvic organ 
prolapse (POP). Furthermore, reduction in muscle cell density in the urethra with 
aging may contribute to stress incontinence due to intrinsic sphincter deficiency 
(ISD). In men, the development of benign prostatic enlargement (see Chap. 5) may 
cause bladder outlet obstruction and resultant detrusor dysfunction (Table 6.1). 

Positron emission tomography (PET) and functional magnetic resonance imag- 
ing (fMRI) studies reveal alterations in activation and deactivation of cortical path- 
ways involved in normal bladder control in elderly compared to younger subjects 
which may account for impaired bladder sensation and detrusor overactivity. 

Causes of urinary incontinence in the elderly are often multifactorial and impor- 
tant factors include mobility, manual dexterity, accessibility to toileting, mental 
capacity, general health, and medication use. Coexisting medical illnesses such as 
Parkinson’s disease or cerebral vascular disease/stroke can also cause derangement 
of urinary storage and emptying. 


Case 6.1 


Eighty-year-old man with worsening frequency, nocturia up to four times, urgency, 
and urge incontinence 

The patient has a background of hypertension, ischemic heart disease with mild 
congestive cardiac failure, previous myocardial infaction and ventricular tachycardia. 
He has coronary stents, an implanted defibrillator and is on long-term anticoagulation 
with warfarin. He underwent anterior resection and radiotherapy for rectal carcinoma 
2 years ago and mobilizes with a walking stick due to osteoarthritis pain. 

Clinical examination showed a soft moderate-size prostate 


Q: What features in the clinical history are important in this man’s incontinence 
problems? 


A: It is important to obtain a comprehensive history as multiple factors may contrib- 
ute to urinary symptoms and incontinence in the older patient. While bladder outlet 
obstruction with overactive bladder is a common diagnosis in the older patient, there 
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Fig. 6.1 Ultrasound image of bladder showing elevated residual urine, prostatomegaly, and 
trabeculated bladder outline (arrow) 


are many other factors that may contribute in this patient. The presence of congestive 
cardiac failure/possible diuretic therapy could lead to frequency and nocturia symp- 
toms. Previous radiotherapy for pelvic tumor could cause fibrosis and reduced blad- 
der capacity. Major pelvic surgery (anterior resection) could result in injury to the 
pelvic efferent nerves to the bladder causing impairment of bladder emptying. 


Q: What investigations would you arrange? 

A: Urinalysis/urine culture, PSA, and serum electrolytes and creatinine which were 
normal. However, the urinary tract ultrasound (see Chap. 3) showed normal kidneys 
with a post-void residual of 250 ml (Fig. 6.1). 

Q: What is the likely cause of this patient’s urinary problems? 

A: LUTS with elevated residual in an older patient suggests the presence of BOO 
with some bladder decompensation, but there may be underlying detrusor pathology 
from previous radiotherapy and pelvic surgery leading to a hypocontractile bladder. 


Q: Would medical therapy be appropriate? 


A: The presence of an elevated residual urine suggests that there is some decompen- 
sation of bladder function, and the patient was commenced on alpha-blocker therapy 
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with tamsulosin. It is important to assess social and functional issues and discuss 
goals of management with the patient prior to commencing medical therapy (see 
Table 6.2). Residual measurements should be repeated to confirm that there is indeed 
incomplete bladder emptying as there is considerable void to void variation (Ref. 
Chap. 3) (Tips 6.1). 


Table 6.2 Important questions in the assessment of the older patient with urinary incontinence 


Social history Does the patient live alone? 
Is there carer support? 
Home situation Access to toilet? 
Are there stairs? 
Is an occupational therapy home visit indicated? 


Activities of daily living Is the patient independent in dressing, showering, and toileting? 
Can the patient take pads on and off? 
Mobility Need to assess gait and prescribe appropriate walking frame 


Is the patient able to safely and independently maneuver a frame 
indoors — particularly in the bathroom and toilet? 
Cognition Is the patient aware of incontinence episodes? 
Need to educate patient and/or carer re-timed toileting 


Tips 6.1: Principles of Drug Prescription in the Elderly 
Eliminate agents that could be exacerbating symptoms: 


1. Review all prescription and nonprescription medications for those that 
could affect urine output: diuretics, medications with anticholinergic 
effects, and medications with sympathomimetic effects. 

2. Avoid caffeine and alcohol intake, particularly later in the day. 

3. Ensure other medical problems which could affect urination are controlled 
— diabetes mellitus, lithium use, hypercalcemia. 


Prescribing considerations: 


1. When considering use of an alpha-blocker, consider current blood pressure 
and assess the ability to tolerate a further drop in blood pressure and pos- 
sible postural hypotension. 

2. Consider decreasing or ceasing other antihypertensive medications, in con- 
sultation with the family physician and cardiologist, to allow a safe trial of 
an urologic medication that affects blood pressure. 

3. Low blood pressure is associated with increased risk of falls and strokes 
and may contribute to cognitive decline. 

4. Ensure that there are no barriers to compliance (e.g., poor memory or 
understanding, impaired vision, dysphagia). 

5. Older men may still be sexually active and should be warned regarding the 
possibility of ejaculatory dysfunction with alpha-blockers. 
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Fig. 6.2 Detrusor hyperactivity with impaired contractility (DH/C): Urodynamic tracing showing 
involuntary detrusor contractions during filling (arrow) and impaired detrusor contractility (green 
box) with poor flow (red box) during voiding 


Q: Unfortunately, the patient did not have improvement in his urinary symptoms 
and urge incontinence despite empirical alpha-blocker therapy. What would be the 
next step? 


A: Urodynamics can helpful in the elderly to guide management and avoid the risks 
of adverse effects associated with empiric prescription of multiple medications. It is 
well known that urinary symptoms do not always correlate of the urodynamic diag- 
nosis. Urodynamics are generally well tolerated in geriatric patients with adequate 
cognition and mobility, but risks and benefits should be considered for each 
patient. 


Q: This patient proceeded to have urodynamic evaluation which showed the pres- 
ence of detrusor overactivity on filling but impaired bladder contractility during 
voiding (detrusor hypocontractility) (Fig. 6.2). What does this mean? 


A: Detrusor hyperactivity with impaired contractility (DHIC) is a condition increas- 
ingly recognized in the elderly. On urodynamics, DHIC is characterized by low- 
pressure involuntary detrusor contractions during bladder filling and reduced 
detrusor contractility during voiding resulting in incomplete bladder emptying. 
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Pathophysiology is poorly understood, and the condition is often mistaken as bladder 
outlet obstruction (BOO) or overactive bladder. Currently, there is a paucity of data 
on the clinical management of DHIC. 

Management strategies are formulated on the basis of symptomatic complaints, 
urodynamic findings, complications, and patient tolerability. If urinary symptoms 
are minimally bothersome, it can be managed conservatively with adjustments to 
fluid intake, prompted voiding, bladder retraining, and continence appliances. If the 
symptoms are predominantly related to detrusor overactivity, a trial of low-dose 
anticholinergic medication can be initiated. If symptoms are more related to impaired 
bladder emptying, alpha-blockers may be considered to decrease outlet resistance 
or added in combination with a low-dose anticholinergic medication. In select 
patients, TURP can be considered. Clean intermittent catheterization or indwelling 
catheters can be a suitable way to manage elevated post-void residuals especially if 
associated with complications such as recurrent infections or intractable 
incontinence. 


Q: What further treatment options are available for this patient? 


A: In this patient who is quite bothered by his symptoms with evidence of blad- 
der decompensation, anticholinergics would be contraindicated. Surgery to 
reduce outlet resistance can improve bladder emptying in this group of patients, 
and he elected to have a laser TURP given the need for ongoing anticoagulation 
(Tips 6.2). 


Tips 6.2: Peroperative Issues in the Elderly Patient 
Preoperative assessment: 


e Medical examination to ensure that comorbid medical conditions are stable 
and to determine if antibiotic prophylaxis is indicated. 

e Anticoagulation management will depend on the indication — e.g., antico- 
agulation for stroke prevention in patients with atrial fibrillation can be 
stopped, but patients with a history of recurrent thromboembolism, recent 
coronary stent placement, and prosthetic valves should be reviewed for 
bridging anticoagulation. 

e Obtaining recent reports from the family physician and relevant specialists 
assist in assessing risk. 

e Investigations beyond routine blood tests, ECG, and chest X-ray do not 
improve outcomes in a stable preoperative patient. 

e If the procedure is considered important for palliative reasons and the risks 
have been disclosed, even high-risk patients should proceed to surgery. 
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Consider the high risk of delirium in an older perioperative patient: 


e Risk is highest in patients with history of previous perioperative delirium, 
known dementia, those requiring high doses of analgesia and those with 
untreated pain. 

e Nonpharmacological treatments that are effective. 

e Quiet environment which allows sleep. 

e Orientation to an unfamiliar environment. 

e Reassurance and support from relatives and friends or 1:1 nursing; involve 
specialist nurse if available. 

e Mobilize as soon as it is safe. 

e Remove perceived “restraints,” such as intravenous lines, catheters, oxy- 
gen masks, as soon as possible. 

e Severity and duration of delirium, but not the incidence, may be reduced 
with low-dose antipsychotic agents, such as risperidone 0.5 mg every 12 h, 
if there is agitated delirium after nonpharmacological approaches have 
been used and pain has been treated. 


Postoperative pain management 


e If pain is expected, use routine paracetamol to decrease opioid requirements. 

e Consider a PCA only in patients who are likely to be able to use it consistently. 

e Avoid poorly tolerated agents such as tramadol and nonsteroidal anti- 
inflammatory agents. 

e Consider likely impaired renal function, even with a normal serum creati- 
nine, and use low initial doses of opioids with less frequent dosing inter- 
vals (e.g., oxycodone 2.5 mg tds, with 2.5-5 mg q4 hprn). 

e Patients who are unable to swallow safely or who are too agitated due to 
pain to cooperate with swallowing tablets may benefit from a transdermal 
patch (such as fentanyl 12 ug/h q 3 days) 

e If bedrest is expected to be extended, place patient on pressure-relieving 
mattress as early as possible and follow pressure area prevention measures. 


Case 6.2 


Seventy-eight-year-old female with severe urinary incontinence using four to five 
pads a day. 

The patient has background of type 2 diabetes mellitus, hypertension, asthma, and 
some cognitive impairment. She has had previous bilateral hip replacements and mobi- 
lizes with a frame. What questions are important in the history of this frail older 
patient? 
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See Table 6.2 
Q: What investigations would you arrange? 


A: Urinalysis/urine culture, voiding diary, serum electrolytes, and creatinine and 
bladder ultrasound. 


Q: What are likely causes of urinary incontinence in this patient? 


A: Overactive bladder (idiopathic or neurogenic). In the frail, older patient, it is 
often not possible to clearly elicit symptoms of stress or urgency incontinence. 
However, it is important to rule out urinary infection as a cause of incontinence in 
the elderly. Other reversible causes of transient incontinence are listed include 
DIAPPERS (see Table 6.3). 

This patient’s urine culture showed no infection, and bladder ultrasound showed 
good bladder emptying with no residual. 


Q: What management would you recommend? 


A: Depending on the cognitive and functional limitations of the patient, conserva- 
tive management may be all that is appropriate for this patient. What issues are 
important in assessment and conservative management of incontinence in the older 
patient? (Tips 6.3 and 6.4) 


Q: What are the considerations for prescribing anticholinergics in the elderly? 
(Tips 6.5) 

This patient was very bothered by her incontinence, what further evaluation 
would be helpful? 


A: Urodynamics — This patient elected to undergo urodynamic study which showed 
the presence of detrusor overactivity with urge incontinence. However, there was 
also a significant component of stress incontinence consistent with intrinsic urethral 
sphincteric deficiency (Fig. 6.3). Would pelvic floor exercises be useful? 

A: In the setting of severe stress incontinence, pelvic floor exercises are generally 
not effective as the cause is sphincteric muscle weakness/deficiency. These patients 


Table 6.3 Transient causes 
of urinary incontinence 
“DIAPPERS” 


Delerium 

Infection 

Atrophic vaginitis 
Pharmaceuticals 
Psychological factors 
Excess urine production 
Restricted mobility 
Stool impaction 
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Tips 6.3: Mobility/Access Issues in Management of Incontinence 

in Elderly 

e Conduct comprehensive assessment to identify mobility and access issues. 

e Identify level of family and community support including their visit 
frequency. This includes supervision of fluid and food intake, personal 
hygiene, and supply and delivery arrangements of continence appliances 
such as absorbent pads. 

e Observe patient’s level of independence in toileting, correct toileting hygiene, 
pad removal, replacement and disposal methods. Clothing modification and 
use of one piece pad and pant (pull-ups) may promote independence. 

e Consider a trial with timed-toileting program in relation to patient’s meal 
times. 

e Examine safety aspects including furniture arrangement and room tem- 
perature control, footwear, clothing, handrail in the toilet, bedrail to assist 
getting in and out of bed, access to light at night, and the distance from the 
bed to the toilet with consideration for a bedside commode. 

e Review referral needs to occupational therapist, physiotherapist, commu- 
nity continence advisor, or social worker. Assess eligibility for government 
continence appliances scheme. 

e Discuss management options with patient and family so that an informed 
decision is made to optimize patient-centered continence care. 


Tips 6.4: How to Choose Continence Appliances 

The aim is to identify patient-specific continence needs and to select the most 
appropriate appliance(s) to contain incontinence and to improve quality of life. 
Ideally, appropriate appliance(s) means finding the right product for symptom 
management. It should be easily accessible, easy to apply and remove, practi- 
cal, environmentally and culturally acceptable, and inexpensive. 

Perform a thorough assessment, conduct a product trial for a period of time, 
evaluate limitations and benefits, and consider the risk of potential adverse 
effects. At times, a patient may need more than one type of appliance for dif- 
ferent activities at different times of the day. For example, trial of a uridome 
for a few hours on an older frail man to maintain continence during a social 
outing and use pull-up pants to contain any incontinence at night. Be prepared 
to review the suitability of existing recommendations with changes in the 
patient’s medical, social, and residential circumstances. 


Considerations: 


e Medical conditions and expected treatment outcome 
e Type of incontinence, amount and type of urine leakage (e.g., dribbling, 
“gush,” “flood”), and frequency of appliance replacement 
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e Gender, sizing and fitting of device 

e Level of independence, physical limitations, and carers’ capability and 
availability 

e Skin integrity and any known allergy 

e Personal preferences and cultural differences 

e Product limitation and its disposal 

e Financial status 

e Eligibility for government continence scheme(s) 


Tips 6.5: Anticholinergic Use in the Elderly 

e Review current antihypertensive agents. 

e Check postural blood pressure, history of postural dizziness, or falls prior 
to commencing an anticholinergic agent. 

e Consider initial dose at night only. 

e Warn a carer/family member regarding possible worsening cognition, as well 
as other common side effects such as dry mouth, blurred vision, constipation. 

e Monitor closely for tolerance of medication and effect on incontinence. It 
is important to stop the medication if the highest tolerated dose does not 
improve symptoms significantly. 


often have little in the way of urethral mobility or pelvic floor descent with cough or 
straining. Treatment options include transurethral injection of a bulking agent or 
placement of a sling (see Chap. 4). This patient underwent transurethral injection of 
a bulking agent (Fig. 6.4) and her pad usage decreased to two pads a day which was 
manageable for her. 


Case 6.3: Nocturia 


Seventy-two-year-old man presents with nocturia 4—5 times but no significant day- 
time frequency or voiding problems. He has a background of hypertension, Type 2 
diabetes and is slightly overweight. 

Clinical examination was unremarkable and rectal examination showed small 
soft prostate. 


Q: What are common causes of nocturia? 


A: Nocturia is a common symptom, and frequency of nocturnal urination increases 
with age. Nocturia is often the symptom that leads to presentation due to disruption of 
both a patient’s and their partner’s sleep. The causes are multiple, and there are many 
potential underlying medical causes that should be identified and treated if present 


6 The Older Patient 65 


2009Apr15 15:55 
Abd 


= Mi 
+ 0.4 


il D> 


Fig. 6.3 Transperineal ultrasound of bladder in a patient with significant urinary incontinence due 
to intrinsic urethral sphincter deficiency showing open bladder neck/proximal urethra (arrows) at 
rest (left) and on Valsalva (right). Note there is little urethral descent/mobility 


Fig. 6.4 Endoscopic injection of bulking agent 
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Table 6.4 Causes of nocturia 
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1. Nocturnal polyuria (>35 % of global urine 
output at night) 


2. Global polyuria (Urine output >40 ml/kg in 
24h) 


3. Reduced bladder capacity 


4. Sleep disturbance 


5. Mixed/unknown 


E: ja 


m: 


m:i Ei m. 


. Age related (ADH production at night) 
ii. Medical conditions 


Congestive cardiac failure 

Peripheral edema 

Nephrotic syndrome 

Hepatic failure (| albumin) 
Obstructive sleep apnea (altered ANP 
production) 


iii. Nocturnal fluid intake 
i. Diabetes mellitus 

ii. Diabetes insipidus 
iii. Psychogenic polyuria 
iv. Diuretic use 

i. Bladder causes 


Detrusor overactivity (neurogenic or 
idiopathic) 

Reduced compliance 

Increased bladder sensation (infection, 
malignancy, calculi, cystitis) 


ii. Outlet causes 


Anatomical — BPH, stricture, prostate 
malignancy 

Functional — neurogenic voiding 
dysfunction 


. Obstructive sleep apnea 
ii. Restless leg syndrome 
iii. Shift work 


(see Table 6.4). Nocturia can cause daytime fatigue, impaired cognitive functioning, 
increased falls and fracture risk and can significantly impact on quality of life. 


Q: What evaluation would you recommend? 


A: Urinalysis/urine culture, serum electrolyes and creatinine, voiding diary, and 


bladder ultrasound (see Chap. 3). 


The patient’s urine was sterile. Serum electrolytes and creatinine were within 
the normal range, and HbAIc was 5.6. His bladder ultrasound showed a post- 
void residual of 100 ml. His voiding diary confirms he voids approximately 
400 ml four to five times per night. On further questioning, his wife reports that 
a long history of snoring, with episodes of pauses in breathing that are increasing 


in duration. 
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Given the presence of nocturnal polyuria and symptoms suggestive of obstructive 
sleep apnea, the patient is referred to a respiratory physician for formal assessment. 

The patient is diagnosed with obstructive sleep apnea and treated by the respira- 
tory physician. His symptoms improve with weight loss and the use of a CPAP 
(continuous positive airways pressure) mask. He represents 3 years later with wors- 
ening nocturia. He is otherwise medically stable. 


Q: What investigations do you recommend now? 


A: Repeat initial examination and investigations. 

Digital rectal examination showed a small, benign prostate. Urine and serum 
investigations are normal. Voiding diary reveals four to five voids of 150 ml per 
night. Bladder ultrasound shows small prostate with a post-void residual of 150 ml. 


Q: What additional tests would you consider? 


A: Uroflowetry shows a peak flow rate of 20 ml/s (normal). Repeat post-void resid- 
ual volume was 100 ml. 


Q: How do you manage this patient now? 


A: Given the presence of nocturia with good urine flow and adequate bladder emp- 
tying (mildly increased post-void residual urine is common in the older patient), in 
the absence of unmanaged medical issues, it is reasonable to commence a trial of a 
low-dose anticholinergic medication. It is important to warn the patient of the side- 
effects of anticholinergics, including the risk of urinary retention, and to review 
them soon after the commencement of treatment and at regular intervals thereafter 
to ensure adequate bladder emptying (see Tips 6.6). 


Tips 6.6: Managing Nocturia 

Carefully exclude underlying medical conditions and treat as appropriate. 
Review medications to exclude diuretics and ensure dosing early in the day. 
Lifestyle modification is often useful. 

Limit fluid, caffeinated drinks, and alcohol intake in the evening. 

Afternoon ambulation or elevation of legs in the evening may promote diure- 
sis prior to sleeping. 

Consider compression stockings for patients with marked edema. 

Low-dose anticholinergics can be useful, but patients will require monitoring 
to ensure bladder emptying (see Tips 6.1 and 6.5). 

Desmopressin should not be used in the elderly due to the high risk of 
hypernatremia. 
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Chapter 7 
The Patient with Neurological Problems 


Lewis Chan, Veena Raykar, Karina So, and Vincent Tse 


General Considerations 


Many patients presenting with urinary incontinence will have neurological disease 


that impact on bladder function or their ability to maintain continence. 


Causes in younger patients include congenital conditions such as spinal dysraphism 
(spina bifida) and spinal cord injury. In older patients, conditions such as multiple 
sclerosis, stroke, and Parkinson’s disease are more common. Common presentations 
which may alert the clinician to underlying LUT dysfunction are incontinence and 


urinary infection. 


The location of neurological pathology will determine the type of LUT dysfunction. 
While common patterns are recognized (Table 7.1), there is significant individual 
variation, and hence, urodynamic evaluation (see Chap. 3) remains the cornerstone 


of evaluation of the neurologic patient with urinary dysfunction. 
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Table 7.1 Lower urinary tract dysfunction versus level of neurologic injury 


Level of injury Common causes LUT dysfunction Management 
Suprapontine lesion CVA, Parkinson’s Detrusor overactivity Anticholinergics 
disease, with coordinated 
hydrocephalus, micturition 
subdural Frequency, urgency, 
hemorrhage and urgency 
incontinence 
Suprasacral lesion Spinal cord injury/ Detrusor-sphincter Anticholinergics + ISC 
trauma, MS, dyssynergia or SPC 
transverse 
myelitis 
Sacral cord/ Lumbar disk lesion/ Detrusor areflexia ISC or long-term 
infrasacral major pelvic retention with catheter 
lesion surgery overflow 
incontinence 


The main goals of management of neurologic bladder dysfunction are: 


1. Preservation of renal/upper urinary tract function 
2. Achieve safe social continence 


This involves measures to ensure low pressure storage of urine and good bladder 
emptying which will minimize complications such as urinary infections, stone 
disease, and renal deterioration. 


Case 7.1 


A 27-year-old male paraplegic who sustained a T10 spinal cord injury in a motor 
vehicle accident 3 years ago has recently relocated from a rural area to the city. He 
was initially taught intermittent self-catheterization but discontinued this and has 
been voiding by straining. He presents with urinary incontinence. 


Q: What other relevant history would be important to elicit in this man with urinary 
incontinence? 


A: The level and completeness of injury and the degree of motor disturbance; any 
surgical interventions in acute phase of the spinal injury; and a thorough urologic 
history including current pattern of voiding, fluid intake, and output, frequency 
of urinary tract infections, compliance with medications are the other relevant 
history. If the patient has been performing intermittent self-catheterization, the 
frequency of catheterization and timing of any incontinent episodes relative to 
catheterization are important as well as any difficulties with catheterization such 
as hematuria or infection. It is also important to ask about bowel function and 
constipation. Recent changes in medications (including changes in anticholinergic 
medication and side effects). The functional history should incorporate hand 
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Fig. 7.1 Ultrasound image 
of kidney showing 
hydronephrosis 


function, dressing skills, sitting balance, ability to perform transfers and other 
medical problems that may affect function, sexuality and living arrangements. 


Q: What tests should you arrange? (see Chap. 3) 


A: Urine microscopy/culture, serum electrolytes and creatinine, and urinary tract 
ultrasound. CT scan of urinary tract may be indicated if there is suspicion of stone 
disease or upper urinary tract deterioration. In this patient, the urine and blood evalu- 
ation were within normal limits. However, the ultrasound scan showed bilateral hydro- 
nephrosis with reasonable renal cortical thickness (Fig. 7.1). Urodynamic evaluation 
is essential to guide management for patients with neurogenic bladder dysfunction. 


Q: What is the likely cause of this patient’s symptoms? 


A: Based on the level of spinal injury, this patient is likely to have suprasacral neu- 
rogenic bladder (see Table 7.1). The urodynamic study showed detrusor overactiv- 
ity and high pressure filling with incomplete emptying due to detrusor-sphincter 
dyssynergia (Fig. 7.2). If untreated, this will lead to progressive renal tract decline 
from the high storage pressures, and this is evident in the development of upper 
urinary tract dilatation. 


Q: How should the patient be treated? 


A: Anticholinergic therapy to lower bladder storage pressures (see Chap. 4) as well as 
regular intermittent catheterization to ensure good bladder emptying is the key treat- 
ment for patients with DSD. Patients with neurogenic overactive bladders generally 
require higher doses of anticholinergic agents compared to non-neurogenic OAB. 
Patients who have persisting incontinence and more importantly high storage pres- 
sures with upper tract dilatation despite adequate anticholinergic therapy should have 
further treatments such as intravesical botulinum toxin injections (Table 7.2, Fig. 7.3) 
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Fig. 7.2 Urodynamic tracing demonstrating detrusor sphincter dyssynergia. Note sustained detrusor 
contraction with intermittent flow due to increased sphincteric activity measured on EMG 


Table 7.2 Urodynamics in evaluation of neurogenic bladder dysfunction 


Indications 

Baseline diagnosis — for example, SCI after initial spinal shock phase 

Assess response to treatment 

Follow-up or if change in symptoms/complications (e.g., recurrent UTIs) 
Storage function 

Detrusor compliance 

Detrusor overactivity (detrusor hyperreflexia) 

Detrusor leak point pressure (DLPP) — if >40 cm, H,O upper tract is at risk 
Emptying 

Detrusor contractility 

Detrusor-external sphincter dyssynergia 

Detrusor-internal sphincter dyssynergia 


or augmentation cystoplasty. Other surgical options include long-term catheterization 
(usually suprapubic catheter) or urinary diversion such as ileal conduit. Sphincterotomy 
with condom catheter urinary drainage is rarely employed nowadays. 


Q: What sort of follow-up arrangements would be appropriate for this patient? 
A: Patients with DSD and evidence of high storage pressures are at risk for pro- 


gressive renal impairment. As such periodic monitoring (e.g., annually for 
5 years decreasing to every 2—3 years) of upper urinary tract with ultrasound and 
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Fig. 7.3 Cystoscopic image 
of intravesical botulinum 
toxin injection 


annual serum electrolytes/creatinine. Periodic urodynamic evaluation may be 
necessary especially if there is change in neurologic condition or urological 
symptoms. 

Symptoms such as persisting incontinence, hematuria, and urinary infection 
should alert clinicians about the possibility of deterioration and prompt early assess- 
ment. Patients treated with augmentation cystoplasty to reduce storage pressures 
should have periodic cystoscopy after 5 years as there is a small risk of cancer 
development in the augmented bowel segment. 


Tips 7.1: Rehabilitation Issues in Spinal Cord Injury (SCI) 
Rehabilitation plays an important role following spinal cord injury. Current 
rehabilitation programs provide comprehensive, individualized, goal oriented, 
timely multidisciplinary rehabilitation to patients with SCI with an aim to 
prevent secondary complications, maximizing physical functioning, improv- 
ing survival and quality of life and reintegration into the community. 


1. The commonest cause of traumatic spinal cord injury is road traffic acci- 
dents. C5 is the most common level of injury in patients with tetraplegia, 
and T12 is the most common level of injury in patients with paraplegia. 

2. Autonomic dysreflexia (AD) is a potentially life-threatening condition that 
people with SCI above the level of major splanchnic outflow (T6) can face. 
This is the result of exaggerated autonomic response to noxious stimuli 
below the level of the lesion. Symptoms consist of headaches, flushing, 
blurry vision, nasal congestion, and anxiety. Bladder (e.g., urinary infec- 
tion/bladder instrumentation/urodynamic study), bowel, and skin irritation 
are the most common causes of AD. 
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3. The urinary tract is profoundly affected by SCI. Depending on the level of 
injury, there may be failure to empty or failure to store urine. Neurogenic 
detrusor overactivity, poor bladder compliance, and bladder neck insufficiency 
all cause storage failure and detrusor-external sphincter dyssynergia; acon- 
tractile bladder or mechanical bladder neck obstruction can lead to failure to 
empty. 

4. Type of bladder management for each individual with SCI depends on type 
of bladder impairment, functional ability, cognition, motivation, and com- 
munity support services. 

5. Clean intermittent self-catheterization, indwelling catheter, suprapubic 
catheter, and voiding by reflex are the common types of bladder manage- 
ment in SCI. 

6. Use of clean intermittent self-catheterization has been associated with 
fewer renal and bladder calculi, UTI, urethral complications, and lower 
risk for bladder cancer compared to long-term catheterization. 

7. Urinary tract infection (UTI) is a common cause of fever in patients with 
SCI. Residual urine, renal calculi, or draining devices all increase the risk 
of UTI. The risk of upper tract UTI is increased by high bladder storage 
pressures and vesicoureteric reflux. 

8. Major risk factors for the development of renal calculi among patients with 
SCI include recurrent UTIs, indwelling catheter, prior kidney stones, vesi- 
coureteric reflux, and hypercalciuria due to immobilization. 

9. Secondary medical complications are extremely common in patients with 
chronic SCI. Pneumonia is more common in patients with tetraplegia, 
whereas pressure ulcer is more common in people with paraplegia. 


Patients with SCI require regular and comprehensive health care throughout 
their lifetimes. This care includes health monitoring and treatment for non-SCI 
and SClI-specific problems. Regular annual monitoring of upper renal tracts by 
renal ultrasound is recommended in persons voiding by reflex and at least 2-3 
yearly in patients using clean intermittent catheterization and indwelling catheter. 
There is fivefold increased risk of developing bladder cancer in patients with long- 
term indwelling catheter (urethral or suprapubic catheter). Regular monitoring by 
cystoscopy is recommended in this group especially 10-20 years after injury. 
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Tips 7.2: How to Do Intermittent Self-Catheterization 

One hundred twenty-three of intermittent self-catheterization (ISC) is a 
simplified method to facilitate patient learning and promote adherence to ISC 
regime. 


Assessment 


Patient assessment is paramount to identify the type of bladder dysfunction. 
A bladder capacity >200 cc is preferable. Other aspects include physical limi- 
tations, attitude and expectation on ISC, family support, work and home envi- 
ronment, social activities, financial status, and access to continence appliances 
assistance scheme. 

Equipment prescription includes selection of appropriate small-size 
catheter that can empty bladder and sediment effectively. Patients with 
disability may use a multiple-use silicone catheter at home and single-use 
prelubricated disposable catheter kit for social outings. 


Clean Intermittent Self-Catheterization 


Good training in ISC technique, equipment care, and self-monitoring are 
essential to reduce risks of complications such as symptomatic urinary tract 
infection, urethral stricture, or false urethral passage secondary to repeated 
catheter trauma. The patient should allow adequate time to complete ISC 
procedure and empty the bladder. 


Step 1 — Prepare the environment and light, adjust clothing to expose the 
genital, and arrange catheterization equipment. 

Step 2 — Retract the foreskin to expose urethral orifice, wipe clean with 
nonalcohol cleansing towelette starting from the urethral orifice toward 
the outer boundary of the glans penis. Repeat step two to three times using 
a new towelette. Pick up the lubricated catheter and insert the catheter at 
a steady speed along the S-curve of the urethra until urine starts to flow; 
insert further at 3 cm and hold the catheter firmly in position. Drain bladder 
completely then pull catheter out by 2 cm and stop briefly to ensure there 
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is no further drainage (i.e., the bladder is completely emptied), then 
remove catheter. 

Step 3 — Record and document amount of urine drained and any abnormalities. 
Tidy up, clean, and sterilize reusable equipment. 


Adherence to a good ISC regime is improved if the patient has a good 
understanding and acceptance of ISC as the appropriate bladder management 
option. Periodic review is necessary to assess ISC effectiveness and identify 
other changing needs. 


Case 7.2 


Forty-eight-year-old woman with background of multiple sclerosis diagnosed 
2 years ago presents with urinary incontinence. She is wheelchair bound and reports 
urinary leakage with urgency when she cannot transfer to the toilet in time. There is 
also some voiding dysfunction with sensation of incomplete bladder emptying. She 
uses three medium pads a day. She has tried anticholinergic therapy with oxybutynin 
5 mg tds with little improvement. 


Q: What other relevant background history would be important? 


A: Any history of LUTS prior to diagnosis of MS. The course of MS especially 
whether there is rapid progression of neurologic deterioration as this would impact 
on bladder management. 


Q: What investigations are necessary? 


A: Urine microscopy/culture, serum electrolytes, and creatinine, ultrasound of uri- 
nary tract are the necessary. The ultrasound scan showed incomplete bladder empty- 
ing with residual of 400 ml and normal kidneys with no hydronephrosis. 


Q: Would further anticholinergic therapy be appropriate? 


A: No. urinary dysfunction is very common in patients with MS. Due to the nature 
of MS, lesions may affect different levels of the nervous system causing different 
effects on urinary function during the course of the illness. Common patterns of 
voiding dysfunction include detrusor overactivity, detrusor underactivity, or DSD. 
In patients with OAB symptoms and complete bladder emptying, empirical anticho- 
linergic therapy can be considered. However, the presence of elevated residual in this 
patient correlates with the clinical symptom of incomplete emptying, and further 
evaluation with urodynamics would be helpful. 
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Urodynamics showed a large capacity bladder with reduced sensation on filling 
and detrusor overactivity toward bladder capacity of 500 ml with coexisting detru- 


sor hypocontractility leading to incomplete emptying and residual of 300 ml. 


Q: What further treatment options are useful? 


A: A program of timed toileting and intermittent catheterization (by patient or carer 
if possible once or twice a day may assist in bladder emptying and limit inconti- 
nence episodes). However, in this patient with progressive decline in mobility 
related to MS, a long-term catheter (in this case, a suprapubic catheter) may be more 


appropriate. 


Tips 7.3: Management and Troubleshooting of Long-Term Catheters 
Patient with long-term indwelling urethral or suprapubic catheter (SPC) is 
confronted with the common problems of catheter associated urinary tract 
infection (CAUTI) and blockage of catheter. Adherence to the Catheter 
Care Guide can minimize the severity and incidence of catheter-related 
complications. 


I. 
2 


10. 


11. 


12. 


Catheter care guide: Maintain a closed drainage system. 
Secure catheter to minimize traction. Consider use of leg strap or catheter 
securing device. 


. Consume 2-3 | of fluid daily including water, unless not advisable on 


medical grounds. 


. Prevent and correct constipation. Have a healthy balanced diet with regu- 


lar physical activities. 


. Daily shower or peri-toilet using soap and water at least once a day. 
. Clean SPC site with soap and running water daily; “milk” and rotate 


catheter to reduce blockage by sediments. 


. Avoid covering the SPC site with non-breathable dressing or synthetic 


underwear which can increase temperature and moisture level promoting 
bacterial growth. 


. Avoid use of talcum powder near catheter. 
. Change drainage device according to the manufacturer’s recommenda- 


tions using non-touch clean technique. 

Be proactive, always have spare catheter at home. Should catheter replace- 
ment is required in a hospital or community clinic, bring own supply to 
avoid potential problem of using an unsuitable catheter. 

Maintain a catheter care book which records SPC replacement schedule 
and unexpected events such as symptomatic urinary tract infection or 
catheter blockage. 

Arrange periodic urological review to monitor the upper urinary tract 
function and bladder health. 
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SPC Troubleshooting Guide 


Problems Problem-solving strategies 


Catheter blockage Rub and “milk” catheter lumen repeatedly to break up 
sediments, ensure good hydration (e.g., drink 2-3 | of 
fluids including water each day), review catheter 
replacement schedule, avoid using catheter smaller 
than size 16Fr 

Consider use of open-ended suprapubic catheter for 
additional drainage eyelet at the catheter tip 

Recurrent urinary tract infections Review catheter care plan and adjust accordingly 

Review catheter replacement schedule and protocol, may 
need shorter replacement intervals 

Consider daily cranberry juice 300 ml for prophylaxis 
against recurrent infection 

May need urological review to exclude pathological 
conditions 

Bladder spasms and leakage Use securing device to avoid catheter traction on the 
bladder neck (urethral catheter) or bladder wall (SPC) 

Use a soft catheter with short tip to minimize local 
irritation 

Avoid wearing tight pants, watch for kinked drainage 
tubing which may interrupt continuous urine drainage 

May need anticholinergic medication to reduce bladder 
spasms. Monitor appropriate use of medications and 
adherence to treatment 

Catheter falling out Secure catheter effectively with fixation device 

Avoid underinflating catheter balloon <6 cc 

Should an SPC fall out, place a straight (Nelaton) 
catheter to keep SPC tract patent, secured to 
abdomen, and seek help 


Case 7.3 


Seventy-two-year-old woman presents with worsening frequency, urgency, and 
incontinence following a thalamic stroke (cerebral vascular accident) 12 months 
ago. She has declining cognitive function, poor mobility, and functional status. 

Q: What is the likely cause of incontinence? 

A: Neurogenic overactive bladder related to the CVA. 

Q: What are the main issues in management? 

A: Given the poor functional status, the main issue would be managing rather than 


treating her incontinence to minimize adverse impact on quality of life and ease 
management for the patient’s carer. However, assessment of residual urine by 
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ultrasound is important. The side effects of anticholinergic drug therapy often 
outweigh any potential benefits in this group of patients. 
See Tips 6.4 


Tips 7.4: Rehab Issues in the Older Patient Following Stroke 

Urinary incontinence has been reported in up to 30-80 % of stroke patients in 
the acute phase and 20 % of stroke survivors in the community (van Kuijk 
et al. 2001; Forster and Young 2002;Brittain et al. 1985). Incontinence post 
stroke in the majority of patients resolves without treatment in 8 weeks (Borrie 
et al. 1986; Brocklehurst et al. 1985). 


1. Patients who experience severe strokes are those that tend to have the 

greatest difficulty with urinary incontinence (Nazarko 2003). 

2. The mechanisms responsible for post stroke urinary incontinence include 

(Gelber et al. 1993): 

e Disruption to neuromicturition pathway leading to detrusor overactivity 
and urge incontinence (see Table 7.1). This can be managed with anti- 
cholinergic medications. 

e Immobility, fecal impaction, and medications are important causes for 
urinary retention post stroke 

e Functional incontinence secondary to motor impairment, cognitive 
deficits, and speech deficits. 

3. Depression and cognitive impairment are also risk factors for urinary 
incontinence in the elderly. 

4. Scheduled (timed) voiding is a useful initial step in managing post stroke 

urinary incontinence. Urodynamic studies are useful in establishing a diag- 

nosis to guide treatment of persisting urinary incontinence. 

Long-term catheters for post stroke bladder dysfunction should be discouraged. 

6. Older stroke survivors with persistent urinary incontinence are at risk of 
making the least functional improvement in rehabilitation and thus more 
likely to be institutionalized. 

7. Urinary tract infections are the common secondary complications in stroke 
survivors with urinary incontinence. 

8. A multidisciplinary team approach with medical, nursing, and allied health 
input is helpful in the management of functional incontinence. 


A 
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Case 7.4 


Seventy-five-year-old man with Parkinson’s disease presents with worsening frequency, 
nocturia, and urgency incontinence. He uses four pads a day and a pad at night. 


Q: What relevant history would be important? 


A: The duration of onset of symptoms and prior LUTS is the relevant history. The 
main diagnostic dilemma is between neurogenic detrusor overactivity and coexist- 
ing bladder outlet obstruction (from prostatomegaly) in an older man. In this patient, 
the urinary symptoms have worsened with progression of Parkinson’s disease sug- 
gestive of a neurological cause for the OAB. 


Q: What tests should you arrange? 


A: Urine microscopy/culture, PSA, and urinary tract ultrasound are the test needed 
(see Chap. 3). It is important to assess bladder emptying prior to consideration of 
medical therapy. 

The patient was commenced on anticholinergic therapy but had persisting incon- 
tinence despite trials of three different agents. 


Q: What other options are available? 


A: Persisting incontinence in patients with progressive neurodegenerative disease 
such as Parkinson’s disease/multisystem atrophy or dementia may not be due to fail- 
ure of anticholinergic therapy. In many cases, the incontinence is functional (i.e., 
related to impaired ability of the patient to get to the toilet). Simple measures such as 
using a wide-mouth urinal and adequate continence appliances are essential in man- 
agement. For a woman with moderate to severe parkinsonism, loosely fitted dress 
which opens at the back will facilitate easy toileting while maintaining dignity. Use of 
a disposable or washable chair pad for unexpected incontinence may be appropriate. 
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Table 7.3 Intravesical botulinum toxin injections 


Intravesical botulinum toxin A (BTX-A) injection for OAB 

Indication — OAB refractory to medical therapy 

Established efficacy in neurogenic detrusor overactivity with emerging role in treatment 
of non-neurogenic overactive bladder 

Different preparations of BTX-A 
BOTOX (Allergan) — 100-unit ampoule 
Dysport (Ipsen) — 500-unit ampoule 
These have different strength per unit of drug, and hence, dosages not interchangeable 

Ideal injection technique yet to be identified (i.e., number of injections and drug 
concentration, depth of injections — intra-detrusor or submucosal) and total dosage 

Response rate in non-neurogenic OAB about 60-80 % with duration of response around 
6-12 months. Most will require repeat injections 

Currently available data showed no dysplastic changes to bladder after BTX therapy 


This patient underwent urodynamics which showed the presence of high pres- 
sure detrusor overactivity with no bladder outlet obstruction. He proceeded to intra- 
vesical botulinum toxin injections which significantly improved his bladder capacity 
and continence (Table 7.3). 
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Chapter 8 
The Patient with Fecal Incontinence 


Peter Stewart, Jenny Rex, and Patrick Stewart 


Normal Defecation and Investigation of Fecal Incontinence 


Normally, the rectum is empty, containing only mucus and small amounts of fecal 
fluid. The anus is held closed at rest by the internal sphincter. Formed stool is usually 
stored in the sigmoid colon. A stimulus, such as food entering the stomach (gastrocolic 
reflex), initiates peristalsis in the colon, pushing stool into the rectum. The internal 
sphincter relaxes (anorectal inhibitory reflex) allowing the stool to be sampled at the 
level of the pelvic floor. If appropriate, the stool will pass; if not, the external sphincter 
will squeeze tight, maintaining continence. 

In order to maintain continence, one needs an intact gastrointestinal tract delivering 
formed stool to the rectum, a rectum which can distend and propel stool, intact sensory 
nerves to sense rectal distension and motor nerves to contract the external sphincter 
and pelvic floor, and unimpaired pelvic floor and sphincter muscles (Fig. 8.1). 

Investigation of fecal incontinence includes examination of the gastrointestinal 
tract (colonoscopy, endoscopy, small bowel series, etc.). Specific pelvic floor 
investigations include: 


e Endoanal ultrasound to examine the sphincter muscles. 
e Anorectal manometry which measures resting and squeeze pressures, sensation 
to defecate, rectal distensibility and anorectal inhibitory reflex. 


P. Stewart (J) 
Department of Colorectal Surgery, Concord Repatriation General Hospital, 
Sydney, NSW, Australia 


J. Rex 
Stomotherapy Unit, Royal Prince Alfred Hospital, 
Sydney, NSW, Australia 


P. Stewart 
University of NSW Medicine Program, 
Sydney, NSW, Australia 


L. Chan, V. Tse (eds.), Multidisciplinary Care of Urinary Incontinence, 83 
DOI 10.1007/978- 1-447 1-2772-7_8, © Springer-Verlag London 2013 


84 P. Stewart et al. 


RECTUM 


Rectum 
- Firm / Thicken stool 
- T Capacitance 


Pudenal Nerve 
- Stimulation (SNS) 


External Sphincter 


- Strengthen 
- Repair 


Fig. 8.1 Treatment of fecal incontinence. ES external sphincter, /S internal sphincter, PF pelvic 
floor/puborectalis, PN pudendal nerve, SNS sacral nerve stimulation 


e EMG studies, either single fiber or pudendal nerve terminal motor latency, to 
appraise pudendal nerve function. 

e Defecating proctography may be needed to assess rectal emptying and to exclude 
rectal prolapse and rectocele. 


Case 8.1 


A 74-year-old female complains of weeping from her anus with occasional loss of 
solid stool. The problem is worse with exercise and walking. 


Q: What other relevant symptoms would be important to elicit in the history? 


A: Usual stool habit: Normally one formed stool per day. No urgency. Rarely needs 
to strain at stool. Easy to clean after defecation 

Pattern of incontinence: No episodes of major incontinence but there is soiling 
of small amounts of fecal fluid and occasional pellets of stool into underwear several 
times a week, particularly when out walking. A pad is sometimes worn during the 
day. There are no incontinent episodes at night. There are sometimes episodes of 
soiling when passing flatus. There is no urinary incontinence. 
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Other symptoms: No bleeding, diarrhea, or abdominal pain 

Family history: No bowel cancer 

Obstetric history: Never pregnant 

Past history: No previous bowel or pelvic surgery. No major medical illnesses 
Medications: Calcium carbonate 


Q: What examination is important? 


A: Abdominal examination: Unremarkable 
Anal inspection: Perineal excoriation and possible candidiasis; Anus firmly closed 
at rest with good visible squeeze. No perineal descent, no prolapse on straining. 
Digital rectal examination: Normal sphincter tone, length, and bulk. Reasonable 
puborectalis and external sphincter squeeze 


Q: What investigations are important? 


A: Endoanal ultrasound: Normal puborectalis. Thinned external sphincter anteri- 
orly, no defect. Normal internal sphincter 
Anal manometry: P nax resting = 50 mmHg (normal =70 mmHg) 
P imax) SQUCeZe = 105 mmHg (normal >85 mmHg). Poorly sustained 


Anal single-fiber EMG: Normal during rest and squeeze 
Defecating proctogram: Minor rectal mucosal prolapse 


Q: What is the likely cause of this patient’s symptoms? 


A: There is minor mucosal prolapse. There is probably minor atrophy and decon- 
ditioning of the external sphincter resulting in poorly sustained voluntary 
squeeze. 


Q: How should the patient be treated? 


A: Biofeedback is the initial treatment of choice with up to 70 % improvement in 
continence. 


What Is Biofeedback Retraining? 

Biofeedback is the retraining of patients giving them visual, biological, and 
verbal feedback on their ongoing treatment. A typical program consists of 
several visits over a 3—4-month period. These involve: 


e A comprehensive assessment is carried out at the initial visit including the 
following: history, incontinence scores, visual analogue score, quality-of- 
life measures, anal manometry, and transanal ultrasound. 
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e Anal sphincter exercises — Patients are shown how to do these using the 
transanal ultrasound so they can actually see, on a monitor, the sphincter 
muscle contracting and relaxing. 

e Anal pressures are measured using the Peritron anal manometer. 


Patients are encouraged to continue all skills and knowledge attained on 
the program. 
The biofeedback program is a holistic approach that also includes: 


e Dietary measures such as balanced fiber diet, avoiding certain foods, 
increasing the intake of others, or dietary supplements 

e Improving bowel emptying technique 

e Medications to decrease activity in the bowel and to make the stool firmer 
— making bowel control much easier 

e Adding a fiber supplement 

e Defecation retraining 

e Education and feedback on the patient’s progress from visit to visit 

e Exercises to strengthen the anal sphincter muscles helping the patient to 
sense when their anal muscle is squeezed or relaxed, and encouraging them 
to improve this response until it becomes automatic 


Q: What was this patient’s outcome? 


A: She returned after treatment reporting much improved incontinence scores and 
improved quality-of-life score. Objectively, resting pressure was unchanged, but 
there was improvement in maximum squeeze and cough pressures. Isotonic and 
isometric fatigue times were very much improved. 


Case 8.2 


A 54-year-old female presents with fecal urgency following anal fistulotomy/fistu- 
lectomy 14 months ago to treat an ischiorectal abscess. There have been episodes of 
fecal incontinence to loose stool at least once a week. She works as a primary school 
teacher, and her current condition makes employment very difficult. 


Q: What other relevant symptoms would be important to elicit in the history? 


A: Usual stool habit: Is usually 1—2/day, soft and formed. Diet is high in fiber and fluid. 
She rarely strains at stool but there is often a feeling of incomplete evacuation. It is difficult 
to clean after defecation as the stool keeps “oozing” out and she needs to wear pads. 

Pattern of incontinence: She is unable to control flatus or loose motions but is 
continent of solid stool. She would have a major incontinence episode if a toilet was 
not immediately available; this occurs at least once a week. She had to leave her 
primary class to run to the toilet which was unacceptable to her employer. 
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Other symptoms: No bleeding, diarrhea, change bowel habit, or abdominal pain 
Family history: Maternal uncle and aunt had bowel cancer in their 60s 
Obstetric history: Never pregnant 

Past history: Ovarian cystectomy 10 years prior. Anal fistulotomy 14 months prior 
No medical illness 

Medications: Telmisartan, rosuvastatin, aspirin, and hormone replacement therapy 


Q: What examination is important? 


A: Abdomen: Unremarkable 

Anal inspection: Patulous anus with prolapsing mucosa. Visible anterior sphinc- 
ter defect 

Digital rectal examination: Greatly reduced anal tone. Normal length. Normal 
posterior bulk of sphincter, none present anteriorly. Good puborectalis squeeze but 
no external sphincter squeeze present. The impression is that of complete anterior 
internal and external sphincter defect. 


Q: What investigations are important? 


A: Endoanal ultrasound: Demonstrates a complete anterior external sphincter defect 
extending most of the length of the anal canal. There is a partial internal sphincter 
defect. The puborectalis is intact (Figs. 8.2 and 8.3). 
Anal manometry: P ax testing = 25 mmHg (N=70) 
P imax) SQueeze = 60 mmHg (N>85) 
Anal single-fiber EMG: Normal resting and squeeze. Silent area anteriorly 


Fig. 8.2 Normal endoanal 
ultrasound showing 
hypoechoic internal sphincter 
(IS) and more echogenic 
external sphincter (ES) 
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Fig. 8.3 Endoanal ultrasound 
image demonstrating 
complete anterior external 
sphincter defect (arrows) 

and partial internal sphincter 
defect 


Upper anal canal 


3.1 cm 


Q: What is the likely cause of this patient’s symptoms? 


A: Internal and external sphincter dysfunction and destruction due to sepsis and 
surgery for treatment of fistula-in-ano. 


Q: How should such patients be treated? 


A: Prevention: Initial treatment of sepsis is simple drainage of abscess. If a fistula 
develops, its extent should be assessed by anal ultrasound or MRI. Primary 
fistulotomy or tight seton treatment is only suitable for very low fistulae and almost 
never anteriorly in a female. 

Medical treatment: High-fiber diet and constipating agents (e.g., loperamide) 
may help (Hannaway and Hull 2008). Biofeedback improves about 50 %. 
Phenylephrine gel applied to the sphincter in high doses has had some success 
(Cheetham et al. 2009). Devices such as anal plugs can provide some relief 
(Omotosho and Rogers 2009). 

Surgical treatment: External anal sphincter repair is initially successful in up to 
85 % of patients although it becomes less effective in the long term (Hawes and 
Ahmad 2006). Other options are injection of a bulking agent or creation of a neo- 
sphincter, most usually the graciloplasty (Brown et al. 2010). 
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Sacral nerve stimulation: This is minimally invasive and easily reversible, and 
there is a trial period to assess response prior to a full implant. Initially it was reserved 
for patients with intact external sphincter, but more recently it has been found 
effective in patients with external sphincter defects (Conaghan and Farouk 2005). 
It can remain effective after 5 years (Altomare et al. 2009). 


Q: What was this patient’s outcome? 


A: The patient had a trial of sacral nerve stimulation with a permanent electrode 
(left S3) attached to a temporary lead. There was a dramatic improvement in symp- 
toms. The temporary lead was removed 4 weeks later, and an implantable pacing 
generator (IPG) was attached to the electrode. She remains fully continent 2 years 
later, working as a primary school teacher. 


Case 8.3 


A 60-year-old female presents with leakage of stool from her anus for 12 months 
following an episode of fecal impaction. This occurs at least once a day. There are 
episodes of urge incontinence several times a week. 


Q: What other relevant symptoms would be important to elicit in the history? 


A: Usual stool habit: About three stools per week, soft and formed. Diet high in 
fiber. There is rarely any urgency to pass stool. There was difficulty cleaning after 
defecation, usually needing to wash. There is no feeling of obstructed defecation 
and rarely a sensation of incomplete evacuation. 

Pattern of incontinence: There was frequent loss of stool and mucous postdefe- 
cation requiring the use of a pad by both day and night. There were episodes of 
major urge incontinence at least once a week. Usually there was good control of 
flatus and loose and formed stool. 

Other symptoms: No bleeding, diarrhea, or abdominal pain 

Family history: No bowel cancer 

Obstetric history: One normal vaginal delivery, episiotomy required 

Past history: Anal sphincteroplasty (16 years ago), bladder repair, varicose veins, 
and scleroderma (mainly esophageal). 

Medications: omeprazole, loperamide, dothiepin, and hormone replacement ther- 
apy (HRT) 
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Q: What examination is important? 


A: Abdomen: Unremarkable 

Anal inspection: Perineal scarring with small anal tags. Good visible external 
sphincter contraction. Probable full-thickness rectal prolapse on straining 

Digital rectal examination: Reduced anal tone and length. No palpable sphincter 
defect. No rectocele. Good puborectalis and external sphincter squeeze 


Q: What investigations are important? 


A: Endoanal ultrasound: Absent internal sphincter. Scarring of external sphincter 
anteriorly 
Anal manometry: P ax resting = 15 mmHg (N=70) 
P imax) SQueezZe = 105 mmHg (N>85) 
Anal single-fiber EMG: Normal resting and squeeze 
Defecating proctogram: Full-thickness rectal prolapse 


Q: What is the likely cause of this patient’s symptoms? 


A: Internal sphincter dysfunction and destruction probably due to full-thickness 
rectal prolapse. Scleroderma may also affect internal sphincter function 


Q: How should the patient be treated? 


A: The prolapse should be repaired. There are a variety of procedures available, 
either abdominal or perineal. Younger patients have a better result from an abdominal 
procedure which may be open or laparoscopic. 

In this case she had an open Ripstein rectopexy. Her symptoms improved but 
there was ongoing leakage of mucous post defecation. This indicates ongoing 
internal sphincter dysfunction. 

The patient then had a trial of sacral nerve stimulation with a permanent electrode 
(right S3) attached to a temporary lead. There was a dramatic improvement in 
symptoms. The temporary lead was removed 8 weeks later and an implantable 
pacing generator (IPG) was attached to the electrode. 


Q: What was this patient’s outcome? 


A: She remains perfectly continent 5 years later 
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Appendices 


Appendix A: Medications with Potential Effects on Urinary 
Continence 


Medication Examples Potential effects 
Sedatives/hypnotics Benzodiazepines Sedation, delirium, immobility 
Narcotic analgesics Opiates Sedation, delirium, constipation, 
urinary retention 
Antipsychotics, tricyclic Thioridazine, amitriptyline, | Anticholinergic side effects, 
antidepressants, benztropine, sertraline sedation, urinary retention 


anti-Parkinsonian drugs, 
selective serotonin 
reuptake inhibitors 


(SSRIs) 

Alpha-adrenergic agonists Nasal decongestants Voiding difficulties, urinary 
retention 

Alpha-adrenergic antagonists Prazosin, terazosin Urethral relaxation, stress 
incontinence 

Alcoholic drinks Polyuria, sedation, frequency, 
urgency 

Diuretics Frusemide Frequency, polyuria 

Caffeinated drinks Frequency, urgency 

Appendix B 

Useful Web Resources 


American Urological Association: www.auanet.org 
European Association of Urology: www.uroweb.org 
International Continence Society: www.icsoffice.org 
Urological Association of Asia: www.uaanet.org 
FingerTip Urology: www.bjui.org/FingertipUrology.aspx 
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94 Appendix 
Patient Resources 


Website addresses of Continence Societies around the world are available on: 
www.continenceworldwide.org 

Continence Foundation of Australia: www.continence.org.au 

Continence Foundation of New Zealand: www.continence.org.nz 

The Continence Foundation (United Kingdom) www.continence-foundation.org.uk 
American Urological Association patient resources: www.urologyhealth.org 


Appendix C: Categories of Continence Appliances 


1. Absorbent products: 
Disposable — pads, inserts, pull-ups, all-in-ones, T-shaped pads 
Washable — pads, inserts, pull-ups, all-in-ones, underpants 
2. Sheaths: Self-adhesive sheath and single-sided or double-sided adhesive band, reusable. 
Material — latex, non-latex, silicone 
3. Body worn urinals: disposable or reusable 
Disposable — dribble pouch 
Reusable two piece external urinal — cone with belt and collection bag, latex, or silicone 
4. Catheters — sterile 
Two-way Foleys’ self-retaining urinary catheter 
Length — male 40 cm, female 20 cm 
Material — latex, silicone, silver impregnated, hydrogel-coated 
Catheter tip — round-tip, open-ended, Coude tip 
Straight catheter — for intermittent catheterization 
Length — male 38—40 cm, female 16-20 cm 
Material — PVC, silicone, glass, stainless steel 
Catheter tip — round-tip, olive-tip, Tieman, Coude-tip (single eyelet) 
5. Urine drainage equipment 
Intermittent drainage — catheter valve 
Continuous drainage 
Leg bag with 350-900 cc capacity, 5-30 cm inlet tubing, T-outlet or lever tap 
2 l bag with or without outlet tap 
4 | bottle 
6. Mechanical devices 
Male — disposable or reusable penile clamp 
Female — intraurethral or intravaginal devices 
7. Hand held urinals — male and female, reusable and disposable, plastic, or stainless steel 
Bed and chair pads and commodes — washable and disposable bed or chair pads, bed pan, or 
commode 


http://www. icsoffice.org/Publications/ICI_4/files-book/comite-20.pdf 


Index 


A 

American Urological Association guidelines, 35 
Anorectal manometry, 83 

Autonomic dysreflexia (AD), 73 


B 

Bladder neck sphincter, 8 

Bladder outlet obstruction (BOO), 57 
Bladder training, 32-33 

Botulinum toxin A, 34 


Cc 
Coital incontinence, 43—45 
Cystoscopy, 26, 27 


D 

Defecating proctography, 84 

Detrusor hyperactivity with impaired 

contractility (DHIC), 59-60 

Detrusor overactivity (DO), 15, 16 

DIAPPERS 
anticholinergic treatment, 62, 64 
cognitive and functional limitation, 62 
continence appliance, 63 
mobility/access issue, management, 63 
patient history, 61 
stress incontinence, 62, 64 
transient incontinence, cause, 62—63 
urinary incontinence, 58, 61 
urodynamics, 62 

Dyspareunia 
coital urinary incontinence, 43—45 
female sexual dysfunction assessment, 43 
management, sexual history, 45 


patient history, 43 
pelvic ultrasound scan, 43, 44 
physical examination, 43 


F 
Fecal incontinence 
anal and digital rectal examination, 85 
anal fistulotomy/fistulectomy 
(see Fistulectomy) 
biofeedback retraining, 85-86 
fecal impaction, 89-90 
pelvic floor investigation, 83-84 
QOL score, 86 
symptoms, 84-85 
treatment of, 83, 84 
Female stress urinary incontinence(SUI) 
Baden-Walker classification, 41, 42 
management of, 35 
OAB symptom, 38 
patient history, 34 


pelvic floor exercise and bladder training, 40 


pessaries and continence aids, 37 

PFMT, 35-36 

and POP, 41-42 

POP-Q staging system, 41, 42 

QoL questionnaire, 35 

suburethral synthetic sling, 38, 39 

surgical option, advantage and 

disadvantages, 38, 41 

transurethral injection, 38, 40 

urethral hypermobility, 38 

urinary sphincter, 38 

urodynamic assessment, 37, 40 
Fistulectomy 

anal and digital rectal examination, 87 

endoanal ultrasound image, 87-88 


L. Chan, V. Tse (eds.), Multidisciplinary Care of Urinary Incontinence, 
DOI 10.1007/978-1-4471-2772-7, © Springer-Verlag London 2013 


95 


96 


Fistulectomy (cont.) 


G 


hypoechoic internal sphincter, 87-88 
medical and surgical treatment, 88 
patient history, 86 

prevention of, 88 

sacral nerve stimulation, 89 
symptoms, 86-87 


Gold standard, 52 


H 


Hydronephrosis, 71 


I 


Intermittent self-catheterization (ISC), 75-76 
International Consultation on Incontinence 


Questionnaire (ICI-Q), 20 


International Continence Society (ICS), 20. 


See also Urinary incontinence 


International Prostate Symptom Score 


(IPSS), 20, 21 


Intravesical botulinum toxin 


Intrinsic urethral sphincter deficiency (ISD), 17 


K 


injection, 71-73, 81 


King’s Health Questionnaire (KHQ), 20 


L 


Lower urinary tract symptoms (LUTS) 


aging, structural and functional change, 56 

alpha-blocker, 58-59 

alpha-blocker and 5-alpha-reductase 
inhibitor, 49, 50 

bladder ultrasound imaging, 47, 48 

BOO, 57 

complications, 20, 47, 48 

congestive cardiac failure, 56—57 

cystoscopy, 26, 27 

delirium risk, 61 

DHIC, 59-60 

diagnosis and management plan, 24 

exacerbating symptom, 58 

incontinence, 20 

medical therapy, 48, 49, 57-58 

morbidity, 55 

Muscle Strength Grading System, 22, 23 

OAB, 47-48 

patient history, 47 


Index 


PET and fMRI study, 56 

PFM testing, 22, 23 

POP-Q, 21-22 

postoperative pain management, 61 

preoperative assessment, 60 

prevalence, 55 

primary care test, 24-26 

questionnaires assessing urinary 
symptom, 20 

safety test, 47, 48 

storage and voiding symptoms, 19 

stress incontinence, 21 

TURP, 48, 50 

urinary incontinence, causes, 56 

urinary tract ultrasound, 57 

urodynamics, 27-29, 59 

vagina assessment and bimanual 
palpation, 22 

video urodynamic study, 25, 27 


Male stress urinary incontinence (SUI) 


artificial urinary sphincter, 52, 53 
intrinsic urethral sphincter deficiency, 51 
LUTS, 51 

patient history, 51 

pelvic floor exercise, 51 

transobturator suburethral sling, 52, 53 
transurethral injection, bulking agent, 52 
urodynamics, 51 


Micturition cycle 


afferent pathway, 12 

efferent pathway, 12-13 

lower urinary tract innervation, 11, 12, 14 
PMC, 13 

storage and voiding phase, 13 


Modified Oxford Scale (MOS), 23 
Multiple sclerosis (MS) 


LUTS, 76 

management and troubleshooting, SPC, 77 
patient history, 76 

SPC troubleshooting guide, 78 
urodynamics, 77 

voiding dysfunction, 76 


Muscle Strength Grading System, 23 


Neurogenic bladder dysfunction 


detrusor sphincter dyssynergia, 
urodynamics, 71, 72 

DSD and renal impairment, 72-73 

hydronephrosis, ultrasound image, 71 

intravesical botulinum toxin injection, 71-73 


Index 


ISC, 75-76 

LUT dysfunction vs. neurological 
injury, 69, 70 

management, 70 

patient history, 70 

SCI, 73-74 

urinary incontinence, 70 

Nocturia 

causes of, 66 

continence appliance, 68 

digital rectal examination, 67 

management of, 67 

obstructive sleep apnea, 66-67 

patient history, 62 


(0) 

Overactive bladder (OAB) syndrome 
abdominal examination, 31—32 
anticholinergics medication, 33 
bladder diary and urine cytology, 32 
bladder training program, 32-33 
botulinum toxin A, 34 
clinical assessment, 31 
nonneurogenic OAB, treatment, 33-34 
patient history, 31 
symptoms and management, 32 
urinary incontinence, 15 


P 
Pad tests, 24 
Parkinson’s disease, 79-80 


Pelvic floor muscle training (PFMT), 23, 35-36 


Pelvic organ prolapse (POP), 10, 41-42 

Pelvic organ prolapse quantification 
(POP-Q) system, 21-22 

Pontine micturition center (PMC), 13 


R 
Rhabdosphincter, 8—9 


S 
Sacral nerve stimulation, 91 
Spinal cord injury (SCD, 73-74 


Stress incontinence, 16-17. See also Female 
stress urinary incontinence; Male stress 


urinary incontinence 
Suprapubic catheter (SPC), 77-79 


97 


T 

Thalamic stroke, 78-79 

Transurethral resection of prostate 
(TURP), 49-51 


U 
Urethra and sphincter 
mechanism 
assessment, 28, 29 
bladder neck sphincter, 8 
3D ultrasound, pelvic floor 
musculature, 9, 10 
POP, 9, 10 
pubourethral ligament, 9-11 
rhabdosphincter, 8—9 
urinary sphincter, 8—9 
Urinary bladder, 7—8 
Urinary incontinence 
age, 3 
clinical symptoms, 13, 16 
detrusor overactivity, 15 
global health issue, 2-3 
global prevalence, 1, 2 
ICS, definition of, 1 
impact of, 5 
men, ICUD data, 4-5 
neural innervation, 
disturbance, 17 
neurogenic DO, 16 
nonneurogenic DO, 16 
OAB, 15 
types of, 1-2 
urethral sphincter mechanism, 13, 15 
(see also Urethra and sphincter 
mechanism)woman, EPINCONT data, 
3-4 
Urodynamics 
DIAPPERS, 62 
LUTS, 27-29, 59 
multiple sclerosis, 77 
neurogenic bladder 
dysfunction, 71, 72 
SUI, 51 
Urodynamic study (UDS), 37 
Uroflowmetry, 25-26 


vV 
Video urodynamic study, 25, 27 


